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COMBINATION THERAPY EMPLOYING ILEAL BILE ACID TRANSPORT 
INHIBITING BENZOTHIEPINBS AND HMG Co-A REDUCTASE INHIBITORS 

This application claims the benefit of priority of 
U.S. provisional application Serial No. 60/040,660, filed 
5 March 11, 1997. This application is also a continuation- 
in-part application of U.S. Serial No. 08/831,284, filed 
March 31, 1997, which is a continuation application of 
U.S. Serial No. 08/517,051, filed August 21, 1995, which, 
is a continuation-in-part application of U.S. Serial No. 
10 08/305,526 filed September 12, 1994; and is a 

continuation-in-part application of U.S. Serial No. 
08/816,065, filed March 11, 1997, which claims priority 
from U.S. provisional application Serial No. 60/013,119, 
filed March 11, 1996. 

15 BACKGROUND OF THE INVENTION 



Field of the Invention 



25 



20 



The present invention relates to novel 
benzothiepines, derivatives and emalogs thereof, in 
combination with HMG Co-A reductase inhibitors, 
pharmaceutical compositions containing them, and use of 
these compositions in medicine, particularly in the 
prophylaxis and treatment of hyperlipidemic conditions 
such as is associated with atherosclerosis or 
hypercholesterolemia, in mammals. 



Deacription of Related Art 



35 



30 



It is well-settled that hyperlipidemic conditions 
associated with elevated concentrations of total 
cholesterol and low-density lipoprotein cholesterol are 
major risk factors for coronary heart disease euid 
particulcurly atherosclerosis. Interfering with the 
circulation of bile acids within the lumen of the 
intestinal tract is found to reduce the levels'.of serum 
cholesterol in a causal relationship. Epidemiological 
data has accumulated which indicates such reduction 
leads to an improvement in the disease state of 
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atherosclerosis. Stedronsky, in -Interaction of bile 
acids and cholesterol with nonsystemic agents having 
hypocholesterolemic properties," Biochimica et 
BiQPhygiq^ fict^/ 1210 (I994) 255-287 discusses the 
biochemistry, physiology and known active agents 
s^lrrounding bile acids and cholesterol. 

Pathophysiologic alterations are shown to be 
consistent with interruption of the enterohepatic 
circulation of bile acids in humans by Heubi, CT.E., et 
al. See -Primary Bile Acid Malabsorption: Defective 
in .Vitro Ileal Active Bile Acid Transport-. 
GastroenterolocTLr. 1982 : 83 : 804-11 . 

In fact, cholestyramine binds the bile acids in 
the intestinal tract, thereby interfering with their 
normal enterohepatic circulation (Reihner, E. et al, in 
^Regulation of hepatic cholesterol metabolism in 
humans: stimulatory effects of cholestyramine on HMG- 
CoA reductase activity and low density lipoprotein 
receptor expression in gallstone patients-. Journal of 
Jajpid Research . Volvxme 31, 1990, 2219-2226 and Suckling 
el al, "Cholesterol Lowering and bile acid excretion in 
the hamster with cholestyramine treatment", 
At;herosc3,^ro?i,s, 89(1991) 183-190). This results in an 
increase in liver bile acid synthesis by the liver 
using cholesterol as well as an upregulation of the 
liver LDL receptors which enhances clearance of 
cholesterol and decreases sen™ LDL cholesterol levels. 

In another approach to the reduction of 
recirculation of bile acids, the ileal bile acid 
transport system is a putative pharmaceutical target 
for the treatment of hypercholesterolemia based on an 
interruption of the enterohepatic circulation with 
specific transport inhibitors (Kramer, et al, 
-Intestinal Bile Acid Absorption" The .Tou^^l nf 
pj,Q;i,pqical Ch^mi,st;rY, vol. 268, No. 24, Issue of August 
25, pp. 18035-18046, 1993). 
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Xn a series of pa.ent applications, Canadian 

patent Application Nos. ^'''l'^';^'.^^^^^^^^ o 37S 

r, ns5 782- and 2.085.830; and EP Application « 
2,085.78^, an« Hoechst 
161- 0 549 967; 0 559 064; and 0 563 73X, « 

JIv in particular for use ^ byp=choIes«r=le,»= 

*""ln vi.rc bile acid transpor.inhibi.ion i. 
disclosed to show hypolipidemic activity .n The^ 
Wellcome Foundation Limited disclosure ot the vorl 
patent application number WO ,3/16055 for 
.Hypolipidemic B-rothiazepine co^-as ^^^^ 

rtriitation number W093/321146 for nuraerous uses 
patenc application nuiiu^ ^^T-onarv vascular 

20 including fatcy acid metabolism and coronary 

diseases. known for use as 

Other selected benzothiepmes are known 

hypolipaemic and hypocholesterolaemic agents 
-^llv for the treatment or prevention of 

^""ihe above references show continuing efforts to 
find safe, effective agents for the P-P"/ 
treatment of hyperlipidemic diseases and their 
usefulness as hypocholesterolemic agents^ . 

Additionally selected benzothxepmes are^disc 

f.r use in various disease states not wxthm the 
for use m flQftA as 

present invention -"Xi^V T^ZMlZ 
abstracted by Derwent Abstract No. a 
t5/1477/A as abstracted in Derwent Abstract «o. 69 
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370688; U.S. 3,520,891 abstracted in Derwent 50701R-B; 
US 3,287,370, US 3,389,144; US 3,694,446 abstracted in 
Derwent Abstr. No. 65860T-B and WO 92/18462. 

HMG Co-A reductase inhibitors have been used as 
cholesterol- lowering agents. This class of compounds 

inhibits 3-hydroxy-3-methylglutaryl-coenzym6 A (HMG Co- 
A) reductase. This enzyme catalyzes the conversion of 
HMG Co-A to mevalonate, which is an early and rate- 
limiting step in the biosynthesis of cholesterol. 

Benzothiazepine anti-hyperlipidemic agents are 
disclosed in WO 94/18183, WO 94/18184, WO 96/05188, WO 
96/16051, AU-A-30209/92, AU-A-61946/94 , AU-A-61948/94 , 
and AU-A- 61949/94. 

The present invention furthers such efforts by 
providing novel pharmaceutical compositions and methods 
for the treatment of hyperlipidemic conditions. 

SUMMARY OF THE TNVENTION 
Accordingly, among its various apects, the present 
invention provides compounds of formula (I): 




wherein: 

25 q is an integer from 1 to 4; 

n is an integer from 0 to 2;* 
1 2 

R and R are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, 
haloalkyl, alkylaryl, arylalIc/1, alkoxy, alkoxyalkyl. 



10 



15 
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10 



dialkylamino, alkylthio. (polyalkyl ) aryl . and 
cycloalkyl, 

wherein alkyl, alJcenyl, alkynyl, haloalkyl, 
alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, 
dialkylamino, alkylthio, (polyalkyl) aryl, and 
cycloalkyl optionally are substituted with one or more 
sxabstituents selected from the group consisting of OR^, 
Nr9r10, N-rV"rWa-, sR^, S^R^R% pWr"a-, S(0)r5, S02R^, 
S03R^. C02R^, CN, halogen, oxo, and CONR^R^°, 

wherein alkyl, alkenyl. alkynyl, alkylaryl, 
alkoxy, alkoxyalkyl, (polyalkyl)aryl, and cycloalkyl 

optionally have one or more carbons replaced by O, NR^, 
nVr^Oa-. S, so, S02. sVa-, pVr^°a-, or phenylene. 

wherein R , R , and R^ are independently selected 
15 from the group consisting of H, alkyl, alkenyl, 

alkynyl, cycloalkyl, aryl, acyl, heterocycle. heteroaryl, 
ammoniumalkyl , alkylanmoniumalkyl , and arylalkyl; or 
1 2 

R and R taken together with the carbon to which 
they are attached form C,-C,p cycloalkylidene; 

20 and R* are independently selected from the 

group consisting of H, alkyl, alkenyl, alkynyl, 

acyloxy, aryl, heteroc^^^^ciR^ , nr^r^O, sr^, S(0)R^. 

S02R^, and SOaR^, wherein r' and r" are as defined 
above ; or 

.25 r3 and R^ together form =0, =NOR^^, =S, =NNR^^R^2^ 

=NR^, or =CR^^R^2^ 

wherein R^^ and R^^ are independently selected 
from the group consisting of H, alkyl, alkenyl, 
alkynyl, ar yl, ^ ary lalkyl, alkeny I'alkyl , alkynylalkyl , 
30 heterocycle l^'SSfS^icyalkyl , carboalkoxyalkyl , " " 

cycloalkyl, cyanoalkyl, OR^, nrV°, sr^, S(0)R^, 
S02R^. S03R^, C02R^, CN, halogen, oxo, and CONR^R^°, 
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wherein R and R are as defined above, provided that 
3 4 

both R and R csuinot be OH, nh and SH, or 

11 12 ^ 

R and R together with the nitrogen or carbon 

atom to which they are attached form a cyclic ring; 

5 R^ and R^ are independently selected from the 

group consisting of H, alJcyl, alkenyl, alkynyl, aryl, 

cycloalkyl, heter6c|ixffe^^uatemfiu:y heterocycle, quaternary 

9 9 9 9 

heteroaryl, SR , S(0)R , SO^R / and SO^R r 

wherein alkyl, alkenyl, alkynyl, aryl, cycloalkyl, 
heteroaryi> 

10 heterocycle,A<3^atemary heterocycle, and quaternary 

heteroaryl can be substituted with one or more 
substituent groups independently selected from the 
group consisting of alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, he terocycle, heteroaryl 

15 arylalkyl, quaternary heterocycle, quaternary 

heteroaryl, halogen, oxo, OR^^ , NR-^^R^^, SR^-^ , S(0)R^^, 
S02R^^, S03R^^, NR^^OR^^, NR^^NR^^R^^^ , C02R^^ , CN, 

OM, S020M, S02NR"r^*, C(0)Nr"r", C(0)0M, COR^^ , 
P{0)R^^R^^, P-»-r"r=^4j^15^^^ P^qj^i^jqj^x*^ S-R^^R"A', and 

20 N'^R^R^V^A", 
wherein: 

a'" is a pharmaceutically acceptable anion and M is 
a pharmaceutically acceptable cation, 

said alkyl, alkenyl, alkynyl, polyalkyl, 
25 polyether, aryl, haloalkyl, cycloalkyl, heterocycle and heteroaryl 

can be further substituted with one or more substituent 

groups selected from the group consisting of Or'', 

Nr'^R^, Sr"^, S10)R^, S02r'^. SOsR*^ , . C02r'^ . CN, oxo, 

7 8 + 7 8 9 
CONR R , N R R R A-, alkyl^ alkenyl, alkynyl, aryl, 

30 cycloalkyl, heterocycle, heteroaryl, arylalkyl* quaternary 



(o 
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7 8 

heterocycle, quaternaury heteroaryl, P(0)R R , 

P*rVr^a", and P(0) (Or'')OR^, and 

wherein said alJq/*!, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl^heterocycle and heteroaryl 
5 can optionally have one or more carbons replaced by O. 

Nr''. n'^'r'^R^A-, S, so, S02, S'^R^A', PR^ , P{0)R^. 

P^R^R^A-, or phenylene, and R^"', R^^, and R^^ are 

independently selected from the group consisting of 

hydrogen, alkyl, alkenyl, alkynyl, polyalkyl, aryl, 

10 arylalkyl, cycloalkyl, heterocycle, heteroaryl 

quaternary heterocycle, quaternary heteroaryl, and 

quaternary heteroarylalkyl, 

wherein alkyl, alkenyl, alkynyl, arylalkyl, 
heteroaryl* 

heterocycle,4 ana polyalkyl optionally have one or more 
15 carbons replaced by O, NR', n'^'R^R^^A-, S, SO, SO2 . 

S"^R^A\ PR^, P^^R^R^^A-, P(0)R', phenylene, carbohydrate, 
amino acid, peptide, or polypeptide, and 

R*^^, R^^, and R^^ are optionally substituted with 
one or more groups selected from the group consisting 
20 of sulf oa^!!i^?^^quat^rn quaternary 

heteroaryl, OR^, NR^R^^, N'*"R^R^ V^A", SR^, S(0)R^, 

S02R^, S03R^, 0x0, C02R^/CN, halogen, CONR^R-'-°, SO2OM, 

S02Nr5r^°; EO(0R^^)Or", pVr^°R^^A-, sVr^V, and C(0)OM, 
16 17 

wherein R and R are independently selected 

25 from the substituents constituting R^ and M; or 

R^^ and R^^, together with the nitrogen atom to 
which they 2are attached, form a cyclic ring; 
7 8 

R and R are independently selected from the 
group consisting of hydrogen and alkyl; and 

30 one or more R^ are independently selected from the 

group consisting of H, alkyl, alkenyl, alkynyl^ 
polyalkyl, acyloxy, aryl, arylalkyl, halogen. 
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haloallqrl, cycloalJQrl, heterocycle, heteroaryl^ 
polyether, qpiaternary heterocycle, c[uateniary 

heteroaryl. OR^^, Nr"r^*, SR^^. S(0)r", S(0)2R". 
S03r1^ S*r13r14a_, nr13oj,14^ ^13j^14j^15^ ^jO^ . COsr". 
5 CN. OM. S02OM, S02NR^^R^^, NR"C(0)r", C(0}NR^^R^*. 

NR^'^CCOR^^. C(0)OM. COR^^, OR^^, S(0)nNR^®, NR^^R^^, 
.Nr18oj,14^ N*r9r1V2a-, p*r9r11r12^-, amino acid, 
peptide, polypeptide, and carbohydrate, 

- wherein alkyl, alkenyl, alkynyl, cycloalkyl, aryl, 
10 polyalkyl, heterocycf e®,/[aiy'ioxy, arylalkyl, haloalkyl, 

polyether, quaternary heterocycle, and quaternary 

heteroaryl can be further substituted with OR^. NR^R^°, 

N-'r^R^V^A", SB?, S(0)r5, S02R^, SOsR^, oxo, C02R^, 

CN, halogen, CONR^R^°, SO2OM, S02NR^R^°, P0(0R")0R", 

15 P*R^R^^R^2^", S*rW, or C(O)0M, and 

18 

wherein R is selected from the group consisting 
of acyl, arylalkoxycarbonyl, arylalkyl, heterocycle, 
heteroaryl, alkyl, quaternary heterocycle, and quaternary heteroaryl 

wherein acyl, arylalkoxycarbonyl, arylalkyl, 
20 heterocycle, heteroaryl. alkyl, quaternary heterocycle, 

and quaternary heteroaryl optionally are substituted 
with one or more substituents selected from the group 

consisting of OR^, NR^R^°, N^R^R^^R^^^" , SR^, S(0)R^, 

S02R^, SO3R', 0x0, C02R^, CN, halogen, CONrV°, SOsR^, 

25 SO2OM, S02NR^R^°, P0(0R^^)0R^', and C{0)OM. 

wherein in R*^, one or more carbons are optionally 

replaced by O, NR-"--^, N^R^^R^^a-, S, SO, SO2, S'^R^A-, 

PR^"^, p(o)R^-' p'*"R^^R^*A-, phenylene. amino acid, 
peptide, polypeptide, carbohydrate, polyether, or 
30 polyalkyl. 



8 
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wherein in said polyalkyl, phenylene, amino acid, 
peptide, polypeptide, and carbohydrate, one or more 

carbons are optionally replaced by O, NR^, N'^'r^R'^^A-, 
S, SO, S02, S^^R^A-, PR^, P"^rV°A-, or P{0)R*; 
5 wherein quaternary heterocycle ajid quatemsury 

heteroaryl are optionally substituted with one or more 
groups selected from the group consisting of alkyl, 
alkenyl, alkynyl, polyalkyl, polyether, aryl, 
'haloalkyl, cycloalkyl, heterocyc!fe\/^^fylalkyl , halogen, 

10 oxo^, OR^^, NR^^R^^, SR^^, S(0)R^^, S02R"^^, S03R^^ , 

NR^^OR^"^, NR^^NR^^R^^, N02 , C02R'^"^ , CN, OM, SO2OM, 
S02NR^^R^^, C(0)NR^^R^^, C(0)OM, COR^^ , P(0)R*^R^^, 
P-'r^^R^^rISa-,. P(0R")0R", S-R"r"a-, and N^R W^a", 
provided that both R^ and R^ cannot be hydrogen, 

15 OH, or SH^and when R^ is OH, R^, R^, R"^ , R^, r'^ and R^ 

cajinot be all hydrogen; 

provided that when r' or R* is phenyl, only one of 
R^ or R' is H; 

provided that when q = 1 and R* is styryl, 
20 anilido, or anilinocarbonyl, only one of r' or R* is 

alkyl; or 

a pharmaceutically acceptable salt, solvate, or 
prodrug thereof. 

Preferably, R^ and R^ can independently be 
25 selected from the group consisting of H, aryl, 

heterocycfeT/[qSaternary heterocycle, and quaternary 
heteroaryl, 

wherein said aryi, heterocycle, heteroaryl, quaternary 
heterocycle, euid quaternary heteroaryl can be . 
30 siibstituted with one or more subs'tituent groups 

independently selected from the group consisting of 
alkyl, alkenyl, alkynyl, polyalkyl, polyether, aryl, 
haloalkyl, cycloalkyl, heterol^^fe^^rylalkyl, halogen, 

0x0, or", NR^^R^^, Sr", S(0)R^2, S02r", S03r", 
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NR^-^OR^^. NR^^NR^*R^^, N02. C02R^^, CN, OM, SO2OM, 

S02NR^-*R^^, CCONR^-'r^^, C (O) OM, COR^^ , P{0)R^^R^^, 

P*R^^R^^.R^V, P{OR")OR", S+R"R"A-, and N^R^R^^R^^^- ^ 
wherein said al3cyl, alkenyl, alkynyl, polyalkyl, 
5 polyether, aryl, haloalkyl, cycloalkyl, heterocycle and hetercaiyl 

can optionally have one or more carbons replaced by O, 

NR*^, N'^'r'^R^A-, S. so, S02/ S^r'^A-, PR*^, P{0)r^ 
+ 78 

P R R A-, or phenylene, 

wherein said alkyl, alkenyl, alkynyl, polyalkyl, 
10 polyether, aryl, haloalkyl, cycloalkyl, heterocycle and hetsrcaryl 

can be further substituted with one or more substituent 

7 

groups selected from the group consisting of OR , 

Nr'^R®. StC^ , S(0)R^, S02R^, SOsr"^, C02r'^. CN, 0x0, 

CONr'^R®, n'*"r^R®R^A-, alkyl, alkenyl, alkynyl, aryl, 

hetezoaryl, 

15 cycloalkyl, heterocycle,y^arylalkyl, quaternary 

heterocycle, quaternsury heteroaryl, P{0)r''r®, p'*"r^R®R^A-, 
and P{0) (OR'') or'. 

More preferably, R* or R* has the formula: 

-Ar-(R^), 



20 



wherein : 

t is eui integer from 0 to 5; 
25 Ar is selected from the group consisting of 

phenyl, thiophenyl, pyridyl, piperazinyl, piperonyl, 
pyrrolyl, naphthyl, furanyl, anthracenyl, quinolinyl, 
. isoquinolinyl , quinoxalinyl , imidazolyl , pyrazolyl, 
oxazolyl, isoxazolyl, pyrimidinyl, thiazolyl, 
30 triazolyl , iso thiazolyl , indolyl , ' benzoimidazolyl , 

benzoxazolyl, benzothiazolyl, and berizoisothiazolyl; 
and 

one or more R^ are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, aryl. 



10 
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cycloalkyl, hecerocycle, heteroaxyl. quaternary heterocycle, 

9 9 9 9 9 

quaternary heteroaryl OR , SR , S(0)R , SO^R » and SO^R t 

wherein alkyl, alkenyl, alkynyl, aryl, cycloalkvl. 
heterocycle, and heteroaryl can be siibstituted vd.th one or more 
5 substituent groups independently selected from the 

group consisting of alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, heterocycle, hBtsrsEyl. 

arylalkyl, halogen, oxo, OR^^, NR^-^R^^. , S{0)R^^, 

S02R^^, S03R^^, NR^-^OR^"^, NR^^NR^V^, N02 , C02R^^ . CN, 

10 OM, SO2OM, S02NR^^R^*, C (O)NR^-^R^* , C(0)OM, COR^-^ , 

P(0)r"r^^, p-'R^^R^^^^A-, P(OR")OR^\ S*R"r"A\ and 

N*r9r^1r^2^-, 

wherein said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl^hEteurycLB, and hebercanyl 

15 oaxi be further substituted with one or more sxibsticuent 

7 

groups selected from the group consisting of OR , 

NR^R®, SR*^, S(0)R*', S02R^, S03R*^, C02R*^. CN, 0x0, 

CONr'^R^, N'^rVr^A-, alkyl, alkenyl, alkynyl, aryl, 
cycloalkyl, heterocycle, hatEtracyl, aryOallQrl, <pat3emary 

20 heterocycle, quaternary heteroaryl, P(0)R R , PRRRAr, 

and P(0) (0R')0R\ and 

wherein said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl. heterocycler and heteroaryl 
can optionally have one or more carbons replaced by O, 

25 Nr"^, N'^rVa-, S, so, SO2, S^r'^A-, PR^, P(0)R\ 

+ 78 

P R R A-, or phenylene.. 

Most preferably, R^ or R^ has the formula (II) ; 



w 
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(II) 



The invention is fiircher directed to a compound 
selected from among: 



R" - - R» 



(Formula DI) 



10 



R" 
I 

R" _ R" _ R» 



(Formula DID / 



15 



euid 



20 



R'' 
I 

R" - R" - R" (Formula Dili) 



25 



30 



wherein r" is selected from the group 
consisting of alkane diyl, alkene diyl, alJcyne diyl, 
polyalkane diyl, alkoxy diyl, polyether diyl, 
polyalkoxy diyl, carbohydrate, amino acid, peptide, and 
polypeptide, wherein alkane diyl, alkene diyl, alkyne 
diyl, polyalkane diyl, alkoxy diyl, polyether diyl, 
polyalkoxy diyl, carbohydrate, amino acid, peptide, and 
polypeptide can optionally have one or more carbon 
atoms replaced by O, NR^, N*R^R®, S, SO, SO^r S*R R 
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T + 7 8 

Pr\ P P R , phenylene, heterocycie, heteroaryl, quaternary 
heterocvcle, quaternary heteroaryl, or aryl, 

wherein alkane diyl, alkene diyl, alkyne diyl, 
polyalkane diyl, alkosQr diyl, polyether diyl, 
5 polyalkoxy diyl, carbohydrate, amino acid, peptide, and 

polypeptide can be substituted with one or more 
soibstituent yroups independently selected from the 
groxap consisting of all^l, alkenyl, alkynyl, polyal]^!, 
polyether, aryl, haloallqrl, cycloalkyl, heterocyde, heteroaryl, 
10 arylalkyl, halogen, oxo, OR^^, Nr"r^^, SR^^, S(0)r", 

S02R^^, S03r", Nr"or5^*, j^j^13 ^^lAj^lS ^ C02R^^, CN, 

OM, S020M, S02NR^^R^^, C(0)Nr"r^*, C(0)0M, COr", 

p(0)r"r^*. p^r^^r^W, p(or")or", s^r"r"a-, and 

N"^R^R^-^R^^A*"; 

15 wherein r" further coxrprises functional linkages 

hy which R*' is bonded to r", r^^ or R** in the cornpounds 
of Formulae DXI and Dill, and r" in the compounds of 
Formula Dili. Each of r", r", or R*' and r" comprises a 
benzothiepine moiety as described above that is 

20 therapeutically effective in inhibiting ileal bile acid 

transport . 

The invention is also directed to a compound 
selected from among Formula Dl, Formula DII and Formula 
Dili in which each of R**, R^, R« and r" comprises a 
25 benzothiepine moiety corresponding to the Formula: 




(Formula DIV) 



30 or: 



13 
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(OV, R7 



10 




(Formula DIVA) 

wherein r\ r\ R^ r\ r\ r% r\ ^nd n are as 

defined in Formula I sis described above, and r" is 
either a covalent bond or arylene. 

In confounds of Formula DIV, it is particularly 
preferred that each of R"^ r", and R" in Formulae DII 
and DIII, and R*' in Formula DIII, be bonded at its 7- 
or 8 -position to R^. in compounds of Formula DIVA, it 
is particularly preferred that r" comprise a phenylene 
moiety bonded at a or p-carbon thereof to r". 

Examples of Formula DI include: 
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In any of the dimeric or mul timer ic structures 
10 discussed immediately above, benzothiepine compounds of 

the present invention can be used' alone or iri various 
combinations • 

In any of the compoxmds of the present invention, 
R* and can be ethyl/butyl or butyl /butyl. 



15" 
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Other compounds useful in the present invention as 
ileal bile acid transport inhibitors are shown in 
Appendix A. 

In another aspect, the present invention provides 
5 a pharmaceutical composition for the prophylaxis or 

treatment of a disease or condition for which a bile 
acid transport inhibitor is indicated, such as a 
hyperlipidemic condition, for example, atherosclerosis. 
Such compositions comprise any of the compounds 

10 disclosed above, alone or in combination, in an amount 

effective to reduce bile acid levels in the blood, or 
to reduce transport thereof across digestive system 
membranes, and a pharmaceutical ly acceptable carrier, 
excipient, or diluent. 

15 In a further aspect, the present invention also 

provides a method of treating a disease or condition in 
mammals, including humans, for which a bile acid 
transport inhibitor is indicated, comprising 
administering to a patient in need thereof a compound 

20 of the present invention in an effective amount in unit 

dosage form or in divided doses. 

In yet a further aspect, the present invention 
also provides processes for the preparation of 
compounds of the present invention. 

25 In yet another aspect, the present invention 

provides a combination therapy comprising the use of a 
first amount of an ileal bile acid transport .inhibitor 
and a second amount of a HMG Co-A reductase inhibitor 
useful to treat hyperlipidemic disorders, wherein said 

30 first and second amounts together comprise an aoiti- 

hyperlipidemic condition effective amount of said 
compoxinds 1 

HMG Co-A reductase inhibitor- compounds useful in 
the present invention are shown in Appendix B- 
35 Further scope of the applicability of the present 

invention will become apparent from the detailed 
description provided below. However, it should be 
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xinderstood that the following detailed dscription and 
exconples, while indicating preferred embodiments of the 
invention, are given by way of illustration only since 
various chauiges and modifications within the spirit and 
5 scope of the invention will beomce apparent to those 

skilled in the art from this detailed description. 

DETAIIiED DESCRIPTION OF THE INVEKPTIOKr 
The following detailed description is provided to 
10 aid those skilled in the art in practicing the present 

invention. Even so, this detailed description should 
not be construed to unduly limit the present invention 
as modifications cind variations in the emobodiments 
discussed herein can be made by those of ordinary skill 
15 in the art without departing from the spirit or scope 

of the present inventive discovery • 

The contents of each of the references cited 
herein, including the contents of the references cited 
within these primary references, are herein 
20 incorporated by reference in their entirety. 

De f xnx t i ons 

In order to aid the reader in understanding the 
following detailed description, the following 

25 definitions are provided: 

"Alkyl", -alkenyl," and "alkynyl" unless otherwise 
noted are each straight chain or branched chain 
hydrocarbons of from one to twenty carbons for alkyl or 
two to twenty carbons for alkenyl and alkynyl in the 

30 present invention and therefore mean, for example, 

methyl, ethyl, propyl, butyl, pentyl or hexyl .and 
ethenyl, propenyl, butenyl, pentenyl, or hexenyl and 
ethynyl, propynyl, butynyl, pentynyl, or hexyriyl 
respectively and isomers thereof. 

35 -Aryl" means a fully iinsaturated mono- or multi- 

ring carbocyle, including, but not limited to. 
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substituted or unsubstituted phenyl, naphthyl, or 
anthracenyl • 

"Heterocycle" means a saturated or unsaturated 
mono- or multi-ring carbocycle wherein one or more 
5 carbon atoms can be replaced by N, S, P, or O. This 

includes, for example, the following structures: 



Z 




wherein Z, Z', Z" or is C, S, P, O, or N, with the 

proviso that one of Z, Z', 2* or Z" * is other than 
carbon, but is not O or S when attached to another Z 
atom by a double bond or when attached to another O or 
15 S atom. Furthermore, the optional substituents are 

understood to be attached to Z, Z', Z" or 2"' only when 
each is C. 

The tern ''heteroaryl" means a fully unsaturated 
heterocycle. 

20 In either heterocycle" or "heteroaryl , " the point 

of attachment to the molecule of interest can be at the 
heteroatom or elsewhere within the ring. 

The term '^quaternary heterocycle" means a 
heterocycle in which one or more of the heterpatoms, 

25 for example, O, N, S, or P, has such a niimber of bonds 

that it is positively charged. The point of attachment 
of the quaternary heterocycle to the molecule of 
interest cem be at a heteroatom or elsewhere. 
The term '•quaternary heteroaryl" meeuis a • 

30 heteroaryl in which one or more of the heteroatoms, for 

example, O, N, S, or P, has such a number of bonds that 
it is positively charged. The point of attachment of 
the quaternary heteryaryl to the molecule of interest 
can be at a heteroatom or elsewhere. 



/A 
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The term halogen* means a fluoro, chloro, bromo 
or iodo group. 

The term ^^haloalkyl" mesuis alkyl stxbstituted with 
one or more halogens. 
5 The tem ''cycloalkyl^ means a mono- or multi- 

ringed carbocycle wherein each ring contains three to 
ten carbon atoms, and wherein ajiy ring can contain one 
or more double or triple bonds . 

The term '^diyl* means a diradical moiety wherein 
10 said moiety has two points of attachment to molecules 

of -interest. 

The term "^oxo* means a doubly bonded oxygen. 

The term ^^polyalkyl" means a branched or straight 
hydrocarbon chain having a molecular weight up to about 
15 20,000, more preferably up to about 10,000, most 

preferably up to about 5,000. 

The term "polyether" means a polyalkyl wherein one 
or more carbons are replaced by oxygen, wherein the 
polyether has a molecular weight up to about 20,000, 
20 more preferably up to about 10, 000, most preferably up 

to about 5, 000. 

The term '"polyalkoxy" means a polymer of alkylene 
oxides, wherein the polyalkoxy has a molecular weight 
up to about 20,000, more preferably up to about 10,000, 
25 most preferably up to about 5,000. 

The term ^^cycloaklylidene" meams a mono- or multi- 
ringed carbocycle wherein a carbon within the ring 
structure is doubly bonded to an atom which is not 
within the ring structures. 
30 The term "carbohydrate- means a mono-, di-, tri-, 

or polysaccharide wherein the polysaccharide can have a 
molecular weight of up to about 20,000, for example, 
hydroxypropyl-methylcellulose or chitosan. 

The term "peptide* means polyamino acid' containing 
35 up to about 100 amino acid units. 

The term ^'polypeptide' meeuis polyamino acid 
containing from about 100 amino acid units to about 



13 



wo 98/40375 



PCT/US98/03792 



1000 amino acid xinits, more preferably from about 100 
amino acid xinits to about 750 amino acid untis, most 
preferably from about 100 amino acid units to eibout 500 
amino acid units. 
5 The term ^alkylammoniumalkyl" mecins a NHj group or . 

a mono-, di- or tri -substituted amino group, any of 
which is bonded to an alkyl wherein said alkyl is 
bonded to the molecule of interest. 

The term '•triazolyl' includes all positional 
10 isomers- In all other heterocycles and heteroaryls 

which contain more than one ring heteroatom and for 
which isomers are possible, such isomers are included 
in the definition of said heterocycles and heteroaryls. 

The term «sulf oalkyl" means an alkyl group to 
15 which a sulfonate group is bonded, wherein said alkyl 

is bonded to the molecule of interest. 

The term ^'active compound" means a compound of the 
present invention which inhibits transport of bile 
acids . 

20 When used in combination, for example "alkylaryl" 

or «arylalkyl, " the individual terms listed above have 
the meaning indicated above. 

The term "a bile acid transport inhibitor" means a 
compound capable of inhibiting absorption of bile acids 

25 from the intestine into the circulatory system of a 

mammal, such as a human. This includes increasing the 
fecal excretion of bile acids, as well as reducing the 
blood plasma or serum concentrations of cholesterol and 
cholesterol ester, and more specifically, reducing LDL 

30 and VLDL cholesterol. Conditions or diseases which 

benefit from the prophylaxis or treatment by bile acid 
transport ' inhibition include, for example, a 
hyperlipidemic condition such as atherosclerosis. 

The phrase ^'combination therapy refers to the 

35 administration of an ileal bile acid transport 

inhibitor and a HMG Co-A reductase inhibitor to treat a 
hyperlipidemic condition, for example atherosclerosis 
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and hypercholesterolemia. Such administration 
encompasses co-administration of these inhibitors in a 
substantially simultaneous manner, such as in a single 
capsule having a fixed ratio of active ingredients or 
5 in multiple, separate capsules for each inhibitor 

agent. In addition, such administration also 
encompasses use of each type of inhibitor in a 
sequential msmner. In either case, the treatment 
regimen will provide beneficial effects of the drug 

10 combination in treating the hyper lipidemic condition. 

The phrase *theraputically effective" is intended 
to qualify the combined amount of inhibitors in the 
combination therapy. This combined amotint will achieve 
the goal of reducing or eliminating the hyper lipidemic 

15 condition. 

Compounds 

The compounds of the present invention can have at 
least two asymmetrical carbon atoms, and therefore 

20 include racemates and stereoisomers, such as 

diastereomers and enantiomers, in both pure form and in 
admixture. Such stereoisomers can be prepared using 
conventional techniques, either by reacting 
enantiomeric starting materials, or by separating 

25 isomers of compounds of the present invention. 

Isomers may include geometric isomers, for example 
cis isomers or trcuas isomers across a double bond. All 
such isomers are contemplated among the compounds of 
the present invention. 

30 The compounds of the present invention also 

include tautomers. 

The compounds of the present invention as 
discussed below include their salts, solvates and 
prodrugs . 

35 

Connpound Svnthegea 



wo 98/40375 



PCT/US98/037a2 



The starting materials for use in the preparation 
of the compoimds of the invention are known or can be 
prepared by conventional methods known to a skilled 
person or in an analogous manner to processes described 
5 in the art. 

Generally, the compounds of the present invention 
can be prepared by the procedures described below. 

For example, as shown in Scheme I, reaction of 
aldehyde II with formaldehyde and sodium hydroxide 

10 yields the hydroxyaldehyde III which is converted to 

mesylate IV with methanesulfonyl chloride and 
triethylamine similar to the procedure described in 
Chem. Ber. 98, 728-734 (1965). Reaction of mesylate IV 
with thiophenol V, prepared by the procedure described 

15 in WO 93/16055, in the presence of triethylamine yields 

keto-aldehyde VI which can be cyclized with the 
reagent, prepared from zinc and titanium trichloride in 
ref luxing ethylene glycol dimethyl ether (DME) , to give 
a mixture of 2 , 3-dihydrobenzothiepine VII and two 

20 racemic steroisomers of benzothiepin- (5ff) -4-one VIII 

when and R^ are nonequivalent . Oxidation of VII with 
3 equivalents of m-chloro-perbenzoic acid (MCPBA) gives 
isomeric sulfone-epoxides IX which upon hydrogenation 
with palladium on carbon as the catalyst yield a 

25 mixture of four racemic stereoisomers of 4-hydroxy- 

2,3,4,5-tetrahydrobenzothiepine-l, 1-dioxides X and two 
racemic stereoisomers of 2 , 3 , 4 , 5-tetrahydro- 
ben20thiepine-l,l-dioxides XI when r' and R^ are 
nonequivalent . 

30 Optically active compoxinds of the present 

invention can be prepared by. using opticeQly active starting 
material III or by resolution of compoxinds X with optical 
resolution agents well known in the art as described in J". 
Org- Chem., 39, 3904 (1974), ibid,, 42, 2781 (1977), and 

35 ijbid. , 44, 4891 (1979). 
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Alternatively, ke to -aldehyde VT where is H can be 
prepared by reaction of thiophenol V with a 2- 
substituted acrolein. 



5li 
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8H 














^ — k^H 




♦ 










1^* 


(^^t VI 



Benzothiepin-(5iir)-4-one VIII cam be oxidized with MCPBA 
to give the benzothiepin- (5ff) -4-one-l, 1-dioxide XII 
which csui be reduced with sodi\im borohydride to give 



5 fo\ir racemic stereoisomers of X. The two stereoisomers 

of X, Xa and Xb, having the OH group and on the 
opposite sides of the benzothiepine ring can be 
converted to the other two isomers of X, Xc and Xd, 
having the OH group and on the same side of the 

10 benzothiepine ring by reaction in methylene chloride 

with 40-50% sodium hydroxide in the presence of a phase 
transfer catalyst (PTC) . The transformation can also 
be carried out with potassium t-butoxide in THF. 



^4 
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8s -Xa 

6baXb 
8e-Xe 
ttd-Xd 



The compounds of the present invention where r' is OR, 
NRR' or S(0).R and R* is hydroxy can be prepared by 
5 reaction of epoxide IX where R* is H with thiol, 

alcohol, or amine in the presence of a base. 
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R' = OR, NRR\ S[0)JL 

Another route to Xc and Xd of the present invention is 
shovnri in Scheme 2 . Compound VI is oxidized to compound 
XIII with two equivalent of m-chloroperbenzoic acid. 
Hydrogeno lysis of compound XIII with palladium on 
carbon yields compovmd XIV which can be cyclized with 
either potassixim t-butoxide or sodixom hydroxide under 
phase transfer conditions to a mixture of Xc and Xd. 
Separation of Xc and Xd can be accomplished by either 
HPLC or fractional crystallization. 
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The thiophenols XVTII and V used in the present 
invention can also be prepared according to the Scheme 
3 . Alkylation of phenol XV with an arylmethyl chloride 

5 in a nonpolar solvent according to the procedure in jr. 

Chem. Soc.r 2431-2432 (1958) gives the ortho 
substituted phenol XVI. The phenol XVI can be 
converted to the thiophenol XVIII via the thio carbamate 
XVII by the procedure described in J. Ox-flr* Chem.^ 31^ 

10 • 3980 (1966) . The phenol XVT is first reacted with 

dimethyl thiocarbamoyl chloride and triethylamine to 
give thiocarbamate XVTI which is thermally rearranged 
at 200-300 ^C, and the rearranged product is hydrolyzed 
with sodium hydroxide to yield the thiophenol XVIII. 

15 Similarly. Thiophenol V can also be prepared from 2- 

acylphenol XIX via the intermediate thiocarbamate XX. 




^1 
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8 




Scheme 4 shows another route to benzothiepine-l, 1- 
dioxides Xc and Xd starting from the thiophenol XVIII. 

5 Compound XVIII can be reacted with mesylate IV to give 

the sulfide-aldehyde XXI. Oxidation of XXI with two 
equivalents of MCPBA yields the sulf one-aldehyde XIV 
which can be cyclized with potassium t-butoxide to a 
mixture of Xc and Xd. Cyclyzation of sulfide- aldehyde 

10 with potassium t-butoxide also gives a mixture of 

benzothiepine XXIIc and XXIld, 



wo 98/40375 



PCT/US98/037W 




Xd 

Examples of amine- and hydroxylamine -containing 
compoxinds of the present invention can be prepared as 
shown in Scheme 5 and Scheme 6. 2-Chloro-5- 

5 nitrobenzophenone is reduced with triethylsilcuie and 

trif luoromethane sulfonic acid to 2-chloro-5- 
nitrodiphenylmethane 32, Reaction of 32 with lithium 
sulfide followed by reacting the resulting sulfide with 
mesylate IV gives sulf ide-aldehyde XXIII, Oxidation of 

10 XXIII with 2 equivalents of MCPBA yields sulfone- 

aldehyde XXIV which can be reduced by hydrogenation to 
the hydroxylamine XXV. Protecting the hydroxylamine XXV 
with di-t-butyldi carbonate gives the I/,0-di-(t- 
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butoxycarbonyDhydroxylamino derivative XXVT. 
Cyclization of XXVI with potassium t-butoxide and 
removal of the t-butoxycarbonyl protecting group gives 
a mixture of hydroxylamino derivatives XXVIIc and 
XXVIId. The primary amine XXXIIIc and XXXIIId 
derivatives can also be prepared by further 
hydrogenation of XXIV or XXVIIc and XXVIId. 



30 
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MsO "1 _0 ,0 '"^ 



xxm XXIV 



Sod 



N(BOC)0(BOC) 
XXVI 



2add 



Ph ™ HOHN r^nu 



Ph riwnn a qH 

Ph ^" 

XXVUc 

XXVCd 



I Pa/C-Hj.l00psi,50*C I PiVC-%10apsx,50*C 



%h 0" ivT^ OH 



AXXlild 



In Scheme 6, reduction of the sulf one -aldehyde XXV 
with hydrogen followed by reductive allcylation of the 
resulting amino derivative with hydrogen and an 
aldehyde catalyzed by palladium on carbon in the same 
reaction vessel yields the substituted amine derivative 



31 
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XXVIII. Cyclization of XXVIII with potassium t-butoxide 
yields a mixture of sxibstituted amino derivatives of 
this invention XXIXc and XXIXd. 



10 



Scheme 7 describes one of the methods of 
introducing a sxibstituent to the aryl ring at the 5- 
position of benzothiepine . lodination of 5-phenyl 
derivative XXX with iodine catalyzed by mercuric 
triflate gives the iodo derivative XXXI, which upon 
palladium- catalyzed carbonylation in an alcohol yields 
the carboxylate XXXII. Hydrolysis of the carboxylate 



33. 
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8ohan»7 




XXX 



He(PTD 2 



la.28C 





xxxn 



mil R, 



Pd cBtaiyit 

CG/R7OH 
100 c 



and derivat:ization o£ the resulting acid to acid 
derivatives aire well known in the art. 



Abbreviations used in the foregoing description 
have the following meanings: 



10 



THF tetrahydrof\iran 
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PTC phase transfer catalyst 

Aliquart 336 methyltricaprylylaimnonium chloride 

MCPBA m-chloroperbenzoic acid 

Celite a brcuid of diatomaceous earth filtering 

aid 

DMF dime thy 1 f ormamide 

DME ethylene glycol dimethyl ether 

BOC t-butoxyccorbonyl group 

and can be selected from among substituted 
and unsubstituted C, to C„ alJcyl wherein the 
substituent (s) can be selected from among 
alkylcarbonyl, alkoxy, hydroxy, and nitrogen-containing 
heterocycles joined to the C, to C,^ alkyl through an 
ether linkage. Substituents at the 3 -carbon can 
include ethyl, n-propyl, n-butyl, n-pentyl, isobutyl, 
isopropyl, -CH,C (=0) C,H,, -CH,OC,H,, and -CH,0-(4- 
picoline) . Ethyl, n-propyl, n-butyl, and isobutyl are 
preferred. In certain particularly preferred 
compounds of the present invention, substituents R^ and 

s^re identical, for example n-butyl/n-butyl, so that 
the compound is achiral at the 3 -carbon. Eliminating 
optical isomerism at the 3-carbon simplifies the 
selection, synthesis, separation, and quality control 
of the compound used as an ileal bile acid transport' 
inhibitor • In both compounds having a chiral 3-carbon 
and those having an achiral 3-carbon, substituents (R") 
on the benzo- ring can include hydrogen, aryl, alkyl, 
hydroxy, halo, alkoxy, alkyl thio, alkylsulf inyl, 
alkylsulfonyl, haloalkyl, haloalkoxy, (N) -hydroxy- 
carbonylalkyl amine, haloalkyl thip, haloalkylsulf inyl, 
haloalkylsuf onyl , amino, N-alkylamino , N,N- 
dialkylamino , (N) -alkoxycctrbamoyl , CN) - 
aryloxycarbamoyl, (N) -aralkyloxycarbamoyl, trialkyl- 
ammonium (especially with a halide counterion) , (N) - 
amido, (N) -alkylamido, -N-alkylamido, -N,N- 

3H 
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diallcylamido, (N) -haloalkylamido, (N) -sulf onaunido, (N) - 
alkylsulf onamido , (N) -haloalkylsulf onamido , 
carboxyalkylamino, trialkyl-ainmonium salt, (N) -carbeuuic 
acid, alkyl or benzyl ester, N-acylamine, 
5 hydroxylaniine, haloacylamine, carbohydrate, thiophene a 

triallcyl ammonium salt having a carboxylic acid or 
hydroxy substituent on one or more o£ the alkyl 
substituents, axi alkylene bridge having a q[uatemary 
jammonium salt substituted thereon, -[0(CH,)'^],^-X where x 

10 is 2 to 12, w is 2 or 3 and X is a halo or a quaternary 

aimmonium salt, and (N) -nitrogen containing heterocycle 
wherein, the nitrogen of said heterocycle is optionally 
quaternized. Among the preferred species which may 
constitute R* are methyl, ethyl, isopropyl, t-butyl, 

15 hydroxy, methoxy, ethoxy, isopropoxy, methylthio, iodo, 

bromo, fluoro, methylsulf inyl, methylsulf onyl , 
ethyl thio, amino, hydroxylamine, N-methylamino, N,N- 
dimethylamino, N,N-diethylamino, 
(N) -benzyloxycarbamoyl, trimethylammonium. A", 

2 0 -NHC ( =0 ) CHj , -NHC { =0 ) , -NHC ( =0 ) C^H,, , 

car boxy ethyl amino, (N) -morpholinyl , (N) -azetidinyl, 
(N) -N-methylazetidinium A", (N) -pyrrol idinyl , pyrrolyl, 
(N) -N-methylpyridinium A', (N) -N-methylmorpholinium A", 
and N-N' -methylpiperazinyl, (N) -bromomethylamido, (N)- 

25 N-hexylamino, thiophene, -N* (CH^) ^CO^H I', -NCH^CHjCO^H, - 

(N) -N' -dimethylpiperazinitom I\ (N)-t- 
butyloxycarbamoyl, (N) -methylsulf onamido, (N)N' - 
methylpyrrolidinium, and - (OCH^CH,) ,1 , where A' is a 
pharmaceutical ly acceptable anion. The benzo ring 

30 caji be mono-substituted at the 6, 7 or 8 position, or 

disubstituted at the 7-' and -8 positions. Also 
included are the 6, 7, 8-trialkoxy compounds, for example 
the 6,7,8-trimethoxy compounds. A variety of other 
substituents can be advemtageously present on the 6, 7, 

35 8, and/or 9- positions of the benzo ring, including, 

for exeunple, guanidinyl, cycloal3cyl, carbohydrate 
(e.g., a 5 or 6 carbon monosaccharide), peptide, and 
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quaternary cunmonium salts linked to the ring via 
poly(oxyalkylene) linkages, e.g., - (OCH,CH^) .-N'R"r"r"a\ 
where x is 2 to 10. Exemplary compoxinds are those set 
forth below in Table 1. 



Vo 
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TABLE 1 

AJL-feernatiye coapouada g3 (Faally FLOl .acacac.yyy) ♦ 




vw) 


r1«r2 






01 


ti-procyl 


?h- 


7-i^t>yl 


02 


n-propyl 


Pfc- 


7-etlxyl 


03 


n-propyl 


Ph- 


7— iao-propyl 


04 


n-propyi 


?h- 


7-cerz-bu;:yl 


05 


n-propyl 


Pfc- 


7 -OH 


06 


n-propyl 


Pb- 


7-OCH3 


07 


n-propyl 


P5i- 


7-^ (la 0 -propyl) 


oa 


n-propyl 


Ph- 


7-SCH3 


09 


n-propyl 


* 


7-SCCH3 


10 


n-propyl 


Ph- 


7-SO2CH3 



* General Notes 

In the description of the s\abstituents " (N) " indicates 
that a nitrogen bearing sxibstituent is bonded to the ring 
stinicture via the nitrogen atom. 

Similarly, 2-thiophene indicates a bond in the 2 position 
of the thiophene ring. A similar convention is used for other 
heterocyclic substituents . 

Abbreviations and Definitions 
NH-CBZ is defined as -HNCCsOlOCK^Ph 
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11 


R^prapyl 


Ph- 


7-SCH2CH3 


12 


n^pxropyl 


Ph- 


7-NH2 




ix^p copy 1 


Pn— 


7-NKOH 




o~p copyl 


rn— 


7— NHCH3 


15 


n^propyl 


Ph- 


7-N(CK3}2 


16 


n*'propyl . 


Ph- 


7-N+<CH3}3, I- 


17 


n-propyl 


Ph- 


7-NHC{-a)CH3 


18 


n-propyl 


Ph- 


7-N(CK2CH3)2 


1? 


n-propyl 


Ph- 


7-KMeCH2C02H 


20 


n-propyl 


Ph- 


7-N*(Me)2CK2C02H^ I* 


21 


n-propyl 


Ph- 


7- (N) -morpholine 


22 


a-propyl 


Ph- 


7- (N) -azetidine 


23 


n-propyl 


Ph- 


7- (M) -M-siethylazetidinium, X" 


24- 


n-propyl 


Ph- 


7- (N) -pyrrolidine 


25 


n-propyl 


Ph- 


7- (N) -N-mechyl-pyrrolidinium, f 


2£ 


n— o r oo vl 


Ph- 


/ — (Nj — N— siecny^— raorpnox^xijLwn^ x 


27 


n-propyl 


Ph- 


7- (N) -N' -aethylpiperazine 


28 


n-propyl 


Ph- 


7- (N) -N' -diaethylpiperaziniusi, I' 


29 


n-propyl 


Ph- 


7-NH-C3Z 


30 


n-propyl 


Ph- 


7-Nfec(0)C5Hii 


31 


n-propyl 


Ph- 


7-NHCCO>CH2Br 


32 


n-propyl 


Ph- 


7-NH-C (NH) NK2 


33 


n-propyl 


Ph- 


7- {2 ) -chiophene 


34 


n-propyl 


Ph- 


a-aechyl 


35 


n-propyl 


Ph- 


8 -ethyl 


36 


n-propyl 


Ph- 


8-iso-propyl 


37 


n-propyl 


Ph- 


8-tert-butyl 


38 


n-propyl 


Ph- 


8 -OK 


39 


n-propyl 


Ph- 


8-OCH3 


40 


n-propyl 


Ph- 


8-0(i3O-prqpyl) 


41 


n-propyl 


Ph- 


8-SCH3 






^n- 


0— 5awn3 




M — ^ * w ^ 


yn— 


0— 5u2^'*3 


44 


n.—o r oo vl 


KM) 


0 — ov»n2^n3 




n— oiroQvl 




0— riri2 


46 


n-propyl 


Ph- 


8-MKOK 


47 


n-propyl 


Ph- 


8-NKCH3 


48 


n-propyl 


Ph- 


8-N(CH3)2 


49 


n-propyl 


Ph- 


8-N+(CH3)3, I- 


50 


n-propyl 


Ph- 


8-NKC (*-0)CH3 


51 


n-prcpyl 


Ph- 


8-M(C:H2CH3)2 


52 


n-propyl 


Ph- 


8-NHeCH2C02H 
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S3 


n-propyl 




(Me) 2CH2C02H j^ioBirr 


54 


n-propyl 


Ph- 


0 lev/ *I*0^y**WJL fcilC 


55 


n-propyl 


Ph- 


8- (N) -aze&idlne 


5€ 


n-propyl 


Ph- 


8— (M) — N-methvlazeci.d£n±tu9 t" 


57 


n-propyl 


Ph- 


8- (N) -pyrrolidine 


58 


n-propyl 


Ph- 


8-(N)-N-tnethyl-pyrrolidinium^ I" 


e A 
59 


n-propyl 


Ph- 


8- (N) -M-methyl-morphollaluia, I" 




n-propyl 


Ph- 


0 n zue^nyxpxperazxne 


61 


n-propyl 


Ph*- 


0 - IN) — N*^ — oixttecnylpiperaziniuia^ I 


52 


n-propyl 


Ph- 




63 


n-propyl 


Ph— 




64 




Pn— 


8-NHC(0)CH2Br 


65 


n— oroovl 


arXX— 


0— NH-C (NH) NH2 


66 


XI— QOVl 


4rn— 


8— (2) -thiophene 


67 


n— propyl 


Ph— 


3 —.Re cny J. 


68 


n-propyl 


Ph- 


9-ethyl 


69 


n-propyl 


Ph- 


9 — is 0 — p r opy 1 


70 


n-propyl 


Ph- 


9-tert-bucyl 


71 


n-propyl 


Ph- 


9-OH^' 


72 


n-propyl 


Ph- 


9-OCH3 


73 


n-propyl 


Ph- 


9-0 <iso-p ropy 1) 


74 


n-propyl 


Ph- 


9-SCK3 


75 


n-propyl 


Ph- 


9-SCCH3 


76 


n-propyl 


Ph- 


9-Sa2CH3 


77 


n-propyl 


Ph- 


9-SCH2CK3 


78 


n-propyl 


Ph- 


9-NK2 


79 


n-propyl 


Ph- 


9-NHOH 


oU 


n-propyl 


Ph- 


9-NKCH3 


81 


n-propyl 


pn- 


9-N{CK3)2 




n— propyl 


Ph- 


9-N+<CH3)3, I- 


83 


n-propyl 


Ph- 


9-NKC(-0)CH3 


84 


n-propyl 


Ph- 


9-M(CH2CH3)2 


85 


n-propyl 


Ph- 


9-NMeCH2C02H 


86 


n-propyl 


Ph- 


9-K*CMe)2Ca2C02H^ I- 


87 


n-propyl 


Ph- 


9- (N) -fflorpholine 


88 


n-propyl 


Ph- 


9- (N) -azetidine 


89 


n-propyl 


Ph- 


9- (N) -N-mechylazetidinium, I* 


90 


n-propyl 


Ph- 


9- (M) -pyrrolidia© 


91 


n-propyl 


Ph- 


9- (N) -N-methyl-pyrrolidiaitaar X* 


92 


n-propyl 


Ph- 


9- (N) -K-fflcchyl-morpholinium^ r" 


93 


n-propyl 


Ph- 


9- (N) -M' -methylpiperazine 


93 


n-propyl 


Ph- 


9- (N) -N' -dimethylpiperaziniumr I" 


95 


n-propyl 


Ph- 


9-NH-CS2 
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96 


n-p ropyl 


Ph- 


9-NKC (O)CsHil 


97 


n-propyl 


Ph- 


9-NHC (0)CH2Br 


98 


n-p copyl 


Ph- 


9-NH-C(MH)NK2 


99 


n-propyl 


Ph- 


9- (2) -thiophene 


XOO 


n-propyl 


Ph- 


7-OCH3^ 8-OCK3 


101 


n-propyl 


Ph- 


7-SCK3, 8-OCH3 


102 


n-propyl 


Ph- 


7-SCH3, 8-SCH3 


103 


n-proovl 


Ph- 


6-OCH3^ 7-OCH3, 



Pre£ije 



cpdS 




rS 




01 


n-butyl 


Ph— 


7-isethyl 


02 


n— butyl 


rn— 


/— 6tnyi 




n— ou wjF X 






04 


n— bu t y 1 






U w 


n— butyl ■ ■ 


Ph- 


7-OK 




3Pi— butyl 


Ph- 


7-OCH3 




n— butyl 


Ph- 


7— Ql( iso— sroDvl) 


08 


n-butyl 


Ph- 


7-^fcH3 


09 


n— butyl 


Ph- 


7-SOCH3 


10 


n— butyl 


Ph- 


7-SO2CH3 


11 


n-butyl 


Ph- 


7-SCK2CH3 


12 


n-butyl 


Ph- 


7-MK2 


13 


n-butyl 


Ph- 


7-JIHOH 


14 


n-butyl 


Ph- 


7-NHCH3 


IS 


n-butyl 


Ph- 


7-M(CK3)2 


15 


n-butyl 


Ph- 


7-N+(CK3)3, !• 


17 


n-butyl 


Ph- 


7-NHC(«0)CH3 


13 


n-butyl 


Ph- 


7-M (CH2CH3)2 


19 


n-butyl 


Ph- 


7-NMeCa2C02H 


20 


n-butyl 


Ph- 


7-M^(Me)2CH2C02H^ I* 


21 


n-butyl 


Ph- 


7- (N) -aorpholine 


22 


n-butyl 


Ph- 


7- CN) -azetidine 


23 


n-butyl 


Ph- 


7- (N) -N-methylazetldinium, I* 


24 


n-butyl 


Ph- 


7-(N) -pyrrolidine 


25 


n-butyl 


Ph- 


7-(N) -N-methyl-pyrrolidinium, 1" 


26 


n-butyl 


Ph- 


7- (N) -K-methyl-morpholiniuar I" 


27 


n-butyl 


Ph- 


7- (N) -N' -methylpiperaxine 


28 


n-butyl 


Ph- 


7-(N)-»'-dijnethylpiperaxiniuar X* 


29 


n-butyl 


Ph- 


7-NH-C32 


30 


n-butyl 


Ph- 


7-NHC(0)CsHii 


31 


n-butyl 


Ph- 


7-HHC(0)CH2Br 



F101.002 
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32 


n-butyl 


Ph- 


33 


n->butyl 


Ph— 


34 


n-butyl 


Fh- 


35 


n-butyl 


Ph- 


ZS 


n-butyl 


Ph- 


37 


n-butyl 


Ph- 


38 


n-butyl 


Ph- 


39 


n-butyl 


Ph- 


40 


n-butyl 


Ph- 


41 


n-butyl 


Ph- 


42 


n-butyl 


Ph- 


43 


n-butyl 


Ph- 


44 


n-butyl 


Ph- 


45 


n-butyl 


Ph- 


4 0 


n— butyl 


Ph- 




n-butyl 


Ph- 


48 


n-butyl 


Ph- 


49 


n-butyl 


Ph- 


SO 


n-butyl 


Ph- 


51 


n-butyl 


Ph- 


52 


n-butyl 


Ph- 


S3 


n-butyl 


Ph- 


54 


n-butyl 


Ph- 


55 


n-butyl 


Ph- 


56 


n-butyl 


Ph- 


57 


n-butyl 


Ph- 


58 


n-butyl 


Ph- 


59 


n-butyl 




60 


n-butyl 


Ph- 


61 


n-butyl 


Ph- 


62 


n-butyl 


Ph- 


63 


n-butyl 


Ph- 


64 


n-butyl 


Ph- 


65 


n-butyl 


Ph- 


66 


n-butyl 


Ph- 


67 


n-butyl 


Ph- 


68 


n-butyl 


Ph- 


69 


n-butyl 


Ph- 


70 


n-butyl 


Ph- 


71 


n-butyl 


Ph- 


72 


n-butyl 


Ph- 


73 


n-butyl 


Ph- 



7-NH-C (NH) NH2 

7- <2)-thi phone 

8 - methyl 
8-ethyl 
8-lao-propyl 
8-tert-butyl 
8 -OH 
8-OCH3 

8-0 (Iso-propyl) 
8-SCK3 

8-soca3 

8-SO2CH3 

8-SCH2CH3 

8-NH2 

8-KKQK 

8-NHCH3 

8-N(CH3)2 

8-N+(CH3)3, I* 

8-i^<:(-0)CK3 

a-NCCH2CK3)2 

8-NMeCH2C02H 

8-N*(Me)2CH2C02H, I" 

8-{N) -morphollne 

a«(N) -axetidine 

8- (N) -N-siethylazetidiaiiM, r- 

8- (N) -pyrrolidine 

8- (N) -N-aethyl-pyrrolidinium^ I" 

8- (N) -N-xethyl-ciorpholiniurir I* 

8- CN) -N'-icethylpiperazine 

8- (N) -M' -dixnethylpiperazinium, l" 

8-NH-C32 

8-KHC(0)C5Hii 

8-NHC(0)CH2Br 

8-MH-C(NK)NH2 

8- (2}-thiophene 

9- niethyl 
9-ethyl 
9-iso-propyl 
9-tert-butyl 
9-OH 
9-OCH3 

9-0 (iao-p ropy 1) 



41 



wo 98/40375 



PCT/US98/03792 



74 


n-butyl 


Ph- 


9-SCH3 


75 


n-butyl 


Ph- 


9-SOCB3 


76 


n-butyl 


Ph- 


9-SO2CK3 


77 


n-butyl 


Ph- 


9-SCH2CH3 


nfl 
# o 


n**bu&yl 


Ph- 


9-NH2 


79 


n-butyl 


Ph- 


9-NHGK 




bu^yl 


Ph- 


9-NHCH3 


81 


n-butyl 


Ph- 


9-N{CK3)2 


82 


n-butyl 


Ph- 


9-N'»"(CH3)3, 


83 


n-butyl 


Ph- 


9-llHC(-0)CK3 


84 


n-butyl 


Ph- 


9-K(CH2CH3)2 


' 85 


n-butyl 


■ Ph- 


9-NMeCH2C02K 


86 


n-butyl 


Ph- 


9-ir (Me ) 2CH2CO2K, !• 


87 


n-butyl 


Ph- 


9- (N) -morpholine 


88 


n-butyl 


Ph- 


9- (N) -azetidine 


89 


n-butyl 


Ph- 


9- CN) -N-arechylazetidiniuia, I" 


90 


n-hutyl 


Ph- 


9- (N) -pyrrolidine 


91 


H U U X 


Pn— 


9- (N) -^^-=at:hyl-pyrrolidiniuza, I" 


92 


n-butyl 


Ph- 


9- (^) -N-rr.ethyl-Kor?holiniuia^ I" 


93 


n-butyl* 


Ph- 


9- {^^W -cethylpiperar ine 


93 


n-butyl 


Ph- 


9- CN) -N' -dirr^ethylpiperazinium, f 


95 


n-butyl 


Ph- 


9-NH-C32 


96 


n-butyl 


Ph- 


9-NHC(0)CsKii 


97 


n-butyl 


Ph- 


9-fcIHCCO)CK23r 


98 


n-butyl 


Ph- 


9-MH-C (NK)NH2 


99 


n-butyl 


Ph- 


9-(2)-thiophene 


100 


n-butyl 


Ph- 


7-OCK3, 8-OCH3 


101 


n-butyl 


Ph- 


7-SCH3, 8-OCH3 


102 


n-butyl 


Ph- 


7-SCH3, 8-SCH3 


103 


n-butvl 


Ph- 


6-OCH3, 7HDCK3, 8-OCH3 



Cp<i§ 




01 


n-pentyl 


02 


n-peatyl 


03 


n-pentyl 


04 


n-pentyl 


05 


n-pentyl 


06 


n-pentyl 


07 


n-pentyl 


08 


n-pentyl 


09 


n-pentyl 



Ph- 
Ph- 
Ph- 
Ph- 
Ph- 
Ph- 
Ph- 
Ph- 
Ph- 



7 -methyl 

7-ethyl 

7-i30-propyl 

7-tert-butyl 

7-OH 

7-OCH3 

7-0 (iao-propyl) 

7-SCH3 

7-SOCH3 



AO. 
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10 


n-pentyl 


Ph- 


11 


n-pentyl 


Ph- 


12 


n-pentyl 


Ph- 


13 


n-pencyl 


Ph- 


14 


n-pentyl 


Ph- 


15 


n-pentyl 


Ph- 


IS 


n-pentyl 


Ph- 


17 


n-pentyl 


Ph- 


18 


n-pentyl 


Ph- 


19 


n-pentyl 


Ph- 


20 


n-pentyl 


Ph- 


. 21 


n-pentyl 


Ph- 


22 


n-pentyl 


Ph- 


23 


n-pentyl 


Ph- 


24 


n-pentyl 


Ph- 


25 


n-pentyl 


Ph- 


2S 


n-pentyl 


Ph- 


27 


n-pentyl 


Ph- 


28 


n-pentyl 


Ph- 


29 


n-pentyl 


?h- 


30 


n-pentyl 


Ph- 


31 


n-pentyl 




32 


n-pentyl 


Irll— 


33 


n— pentyX 


*ril— 


34 


n-pentyl 


Ph- 


35 


n-pencyl 


Ph- 


38 


n-pentyl 


Ph- 


37 


n-pentyl 


Ph- 


38 


n-pentyl 


Ph- 


39 


n-pentyl 


Ph- 


40 


n-pentyl 


Ph- 


41 


n-pentyl 


Ph- 


42 


n-pentyl 


Ph- 


43 


n-pentyl 


Ph- 


44 


n-pentyl 


Ph- 


43 


n-pentyl 


Ph- 


48 


n-pentyl 


Ph- 


47 


n-pentyl 


Ph- 


48 


n-pentyl 


Ph- 


49 


n-pentyl 


Ph- 


50 


n-pentyl 


Ph- 


51 


n-pentyl 


Ph- 



7-S02CH3 

7-SCK2CH3 

7-HH2 

7-MHOK 
7-MaCH3 

7-N{CH3)2 

7-ll+<CH3)3, I" 

7-NKC(-0)CH3 

7-N(CH2CH3)2 

7-NMeCH2C02H 

7-N*(Me)2CH2C02Hr l* 

7- (N) -xnorpholine 

7-(N) -azetidine 

7- <N) -N-ciethylazetidiniitni^ I" 

7-(N) -pyrrolidine 

7- (N) -N-niechyl-pyrrolidiniuni, I" 

7- {NJ -N-r.ethyl-nu3rphoiiniui5i, I* 

7- (N) -N' -cethylpiperazine 

7- i'^) -N' -diMChylpiperariniua, r 

7-Nff-t:32 

7-NKC(0)C5Hii 

7-N:-:C(0)CH23r 

7-MK-C(NK)NK2 

7- (2) -thiophene 

8 - methyl 
8 -ethyl 
8-iso-propyl 
8-tert-butyl 
8 -OH 
8-OCH3 

8-0 (iso-propyl) 

8-SCH3 

8-SOCH3 

8-SO2CK3 

8-SCH2CK3 

8-NH2 

8-NHOH 

8-NHCH3 

8-H(CH3)2 

8-N+CCH3)3, I- 

8-NHC(-0)CH3 

8-N(CH2CH3)2 



^3 



wo 98/40375 



PCT/US98/a3792 



52 n-pentyl Ph- 

53 n-pentyl Ph- 

54 n-pentyl Ph- 

55 n-pentyl Ph- 

56 n-pentyl Ph- 

57 n-pentyl Ph- 
5d n-pentyi Ph- 
59 n-pentyl Ph- 
€0 n-pentyl Ph- 
€1 n-pentyl Ph- 

62 n-pentyl Ph- 

63 n-pentyl Ph- 

64 n-pentyl Ph- 

65 . n-pentyl Ph- 

66 n-pentyl Ph- 

67 n-pentyl Ph- 

68 n-pentyl Ph- 

69 n-pentyl Ph- 

70 n-pentyl Ph- 

71 n-pentyl Ph- 

72 n-pentyl Ph- 

73 n-pentyl Ph- 

74 n-pentyl Ph- 

75 n-pentyl Ph- 

76 n-pentyl Ph- 

77 n-pentyl Pli- 

78 n-pentyl Ph- 

79 n-pentyl Ph- 

80 n-pentyl Pix- 

81 n-pentyl Ph- 

82 n-pentyl Ph- 

83 n-pentyl Ph- 

84 n-pentyl Ph- 

85 n-pentyl Ph- 

86 n-pentyl Ph- 

87 n-pentyl Ph- 

88 n-pentyl Ph- 

89 n-pentyl Ph- 

90 n-pentyl Ph- 

91 n-pentyl Ph- 

92 n-pentyl Ph- 

93 n-pentyl Ph- 
93 n-pentyl Ph- 



8-NMeCH2C02H 

8-ir(Me}2CH2C02Hr I" 

8-CN)-moffph line 

8-(N)-azetidine 

8-(K) -N-aethylazetidinium, Z* 

8- (N) -pyrrolidine 

8- (N) -N-methyl-pyrrolidinium, I* 

8- (N) -N-methyl-tRorpholinlum, l" 

8- (N) -N' -methylpiperazine 

8-(N)-N'-dimethylpipera2lnium, I 

a-NK-CBZ 

8-NKC (OCsHii 

8-NHC(0)CH2Br 

8-NH-C {NH)NH2 

8- (2) -thiophene 

9- niechyl 
9-ethyl 
9-i30-propyl 
9-terr -butyl 
9-OH 
9-OCH3 

9-0(iso-propyl) 

9-sca3 

9-SCCK3 

9-S02CH3 

9-SCH2CK3 

9-NK2 

9-NKOK 
9-NHCH3 

9-N(CH3)2 

9-N*(Ca3)3/ I" 
9-NHC (-0) CH3 

9-N{CH2CH3)2 

9-NMeCH2C02H 

9-N*(Me)2CH2C02K^ I" 

9- (N) -fflorpholine 

9-(N)-azetidine 

9- (N) -N-methylaxctidinium, 1" 

9- (N) -pyrrolidine 

9- (N) -N-tnethyl-pyrrolidiniumr I 

9-(N)-N-methyl-niorpholinium/ I" 

9- (N) -N' -methylpiperazine 

9- (N) -N' -dimethylpiperaziniumr 
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95 


n-pentyl 


Ph- 


9-NH— C3Z 


9S 


n^pentyl 


Pb- 




97 


n*pentyl 


Ph- 


9-NHC (0) CH2Br 


98 


n-pentyl 


Ph- 


9-NK-C(NH)NH2 


99 


ti-pentyl 


Ph- 


9- (2) -thiophene 


100 


n-pentyl 


Ph- 


7-OCH3, 8-OCK3 


101 


n-pentyl 


Ph- 


7-SCH3^ 8-OCH3 


102 


n-pentyl 


Ph- 


7-SCH3, 8-SCH3 


103 


n-oentvl 


Ph- 


5-CCH3, 7-OCH3, 8-OCK3 



Pre fix 



Cpd9 








01 ' 


n— hexyl 


Ph- 




02 


n-hexyl 


Ph- 


7-ethyl 


03 


n-hexyl 


Ph- 


• ^ W w V ^ 


04 


n-hexyl 


Ph- 


7-ter^-butyi 


05 


n-hexyl 


Ph- 


7-OH 


06 


n-hexyl 


Ph- 


7-OCH3 


07 


n-hexyl 


Ph- 


7-6Hiso-propyl) • 


08 


n-hexyl 


Ph- 


7-SCK3 


09 


n-hexyl 


Ph- 


7-5OCH3 


10 


n-hexyl 


Ph- 


7-SO2CK3 


11 


n-hexyl 


Ph- 


7-SCH2CK3 


12 


n-hexyl 


Ph- 


7-NK2 


13 


n-hexyl 


Ph- 


7-KKOH 


14 


n-hexyl 


Ph- 


7-NKCK3 


15 


n-hexyl 


Ph- 


7-51 (CH3) 2 


le 


n-hexyl 


Ph- 


7-M+(CH3)3, I* 


17 


n-hexyl 


Ph- 


7-KHC(-0)CK3 


18 


n-hexyl 


Ph- 


7-M(CH2CK3)2 


19 


n-hexyl 


Ph- 


7-NMeCH2C02K 


20 


n-hexyl 


Ph- 


7-M*(Me)2CH2C02H, I* 


21 


n-hexyl 


Ph- 


7- (N) -morpholine 


22 


n-hexyl 


Ph- 


7-(N) -azetidine 


23 


n-bexyl 


Ph- 


7-(N)-M-methyla2etidiniuin^ I* 


24 


n-hexyl 


Ph- 


7- (M) -pyrrolidine 


25 


n-hexyl 


Ph- 


7- (N) -N-methyl-pyrroliiliniumr I* 


28 


n-hexyl 


Ph- 


7- (N) -N-methyl-morpholiniua^ I" 


27 


n-hexyl 


Ph- 


7- CN) -m: -methylpiperarine 


28 


n-hexyl 


Ph- 


7- (N) -M' -dimechylpiperasiniuitt^ X* 


29 


n-hexyl 


Ph- 


7-NH-CBZ 


30 


n-hexyl 


Ph- 


7-NHCCO)C5Hxi 



-t-5 
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PCTAJS98/03792 



31 






/— Nriw CO] vn^BZ^ 


32 


ii'-hexyl 


Ph— 




33 






' — (2) — cnjLOpnene 


34 


A'^licscyl 


Ph— 


o —Hie c ny X 


35 


n— hexyl 


Ph- 


8— e&hyl 


36 


n-hexyl 


Ph- 


8— iso— propyl 


37 


n-hexyl 


Ph- 


S-tert-butyl 


38 


n*-hexyl 


Ph- 


8 -OK 


39 


n-hexyl 


Ph- 


8-CCH3 


40 


n-hexyl 


Ph- 


8-0 (iso-propyl) 


41 


B-hexyl 


Ph- 


8-SCH3 


.42 


n-hexyl 


Ph- 


8-SOCK3 


43 


n-hexyi 


Ph- 


8-S02CH3 


44 


n-hexyl 


Ph- 


8-SCH2CH3 


45 


n-hexyl 


Ph- 


8-NH2 


46 


n-hexyl 


Ph- 


8-NKOK 


47 


n-hexyl 


Ph- 


a-NKCH3 


48 


n-hexyl 


Ph- 


8-N<CK3)2 


49 


n-hexyl 


Ph- 


8-N^{CH3)3, I- 


50 


n-hexyl 


Ph- 


8-NKC(-0)CH3 


51 


n-hexyl 


Ph- 


8-N(CH2CH3)2 


52 


n-hexyl 


Ph- 


8-NMeCK2C02H 


53 


n-hexyl 


Ph- 


a-N-"(Me) 2CH2CO2H, X- 


54 


n-hexyl 


Ph- 


8- (N) -mo rp ho line 


55 


n-hexyl 


Ph- 


8-(N>-a2etidine 


56 


n-hexyl 


Ph- 


8- <N) -N-rRethylazecidinium, I"* 


57 


n-hexyl 


Ph- 


8- <N) -pyrrolidine 


53 


n-hexyl 


Ph- 


8- (N) -^^-methyl-pyrrolidiniuIn, I" 




n— hexyl 


rn— 


8- (N) -N-methyl-morpholiniuia, I* 


60 


n-hexyl 


Ph- 


8- (N) -N' -methylpiperazine 


61 


n-hexyl 


Ph- 


a - (N) -N' -dimethylpiperazinium, T 


62 


n-hexyl 


Ph- 


8-NH-caz 


63 


n-hexyl 


Ph- 


8-NHC{0)C5Hii 


64 


n— hexyl 


Ph- 


8-rmC(0)CH2Br 


65 


n-hexyl 


Ph- 


8-NK-C (NH)NH2 


66 


n-hexyl 


Ph- 


8-(2)-thiophene 


67 


n-hexyl 


Ph- 


S-methyl 


66 


n-hexyl 


Ph- 


9-et:hyl 


69 


n-hexyl 


Ph- 


9-iso-propyl 


70 


n-hexyl 


Ph- 


9-tert-butyl 


71 


n-hexyl 


Ph- 


9-OH 


72 


n-hexyl 


Ph- 


9-CCH3 



4.6 



wo 98/40375 



PCT/US98/03792 



73 


n*hexyl 


Ph- 


9-0 (ia -propyl) 


74 




rn— 


9-SCH3 


# ^ 


n~lx©3Q^l 


Ph- 


9-SOCK3 


76 




rn— 


9-SO2CH3 


77 




Fn— 


9-SCH2CH3 


78 


n— hexyl 


m— 


9— NH2 


19 


ft* ftftCSJfcj^^ 


pn— 


9-NHOH 


80 


tl'llGXyl 


pn— 


9-NKCH3 


81 


n~2i63^^1 


Pn— 


9-N(CH3)2 


OA 


IX"ll©iQ^l 


Ph— 


9-N+{CH3)3, I" 




n— heacyl 


Ph- 


9-NKC<-0)CH3 


, 84 


n— hexyl 


Ph- 


9-N(CH2CH3)2 


85 


n-he:^l 


Ph- 


9-NMeCH2C02H 


86 


n-hexyl 


Ph- 


9-N* (Me) 2CH2CO2H, I- 


87 


n-hexyl 


Ph- 


9- (N) -CIO rpho line 


88 


n-hexyl 


Ph- 


9-(N)-azecidine 


89 


n-hexyl 


Ph- 


9- (N) -N-.T.echylazetidiniuxa^ I* 


90 


n-hexyl 


Ph- 


9- (N) -pyrrolidine 


91 


n-hexyl 


Ph- 


^ *^ •••Bbny^— py«.«axiCinjLuinf x 


92 


n-hexyl 


Ph- 


9- (Nr-N-cechyl-Mrpholinitani, l" 


93 


n-hexyl 


Ph- 


9- (N) -N' -nethylpiperazine 


93 


n-hexyl 


Ph- 


9- (M) -N' -dixethylpiperaziniua, I" 


95 


n-hexyl 


Ph- 


9-NK-C32 


96 


n-hexyl 


Ph- 


9-Nr:C(0)C5Hii 


97 


n-hexyl 


Ph- 


9-NKC (OCHjar 


98 


n-hexyl 


Ph- 


9-NK-C(NH)NH2 


99 


n-hexyl 


Ph- 


9-{2)-thiophene 


100 


n-hexyl 


Ph- 


7-OCH3^ 8-OCH3 


101 


n-hexyl 


Ph- 


7-SCH3, 8-OCH3 


102 


n-hexyl 


Ph- 


7-SCH3, 8-SCH3 


103 


n-hexvl 


Ph- 


6-OCH3, 7-CCH3, 8-CCH3 



Prefix 
(TFT, XXX 



Cpdi 

rrr) 



F101.005 01 
02 
03 
04 
05 
06 
07 
08 



iao-propyl 
iso-propyl 
Isp-propyl 
lao-propyl 
l30-propyl 
iso-propyl 
iao-propyl 
iso-propyl 



Ph- 7-methyl 

Ph- 7-ethyl 

Ph- 7-iso-propyl 

Ph- 7-tert-butyl 

Ph- 7-OH 

Ph- 7-OCH3 

Ph- 7-0 (iso-propyl) 

Ph- 7-SCH3 



4-7 
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09 


Ls -propyl 


Ph- 


7-SOCH3 


10 


±3 -propyl 


Ph- 


7-SO2CK3 


11 


iso-propyl 


Ph- 


7-SCK2CH3 


12 


iso-propyl 


Ph- 


7-NH2 


13 


Iso-propyl 


Ph- 


7-NKOH 


14 


iso-propyl 


Ph- 


7-NHCH3 


15 


iso-propyl 


Ph- 


7-M(CH3)2 


1€ 


lao-propyl 


Ph- 


7-N+(CH3)3/ 1" 


17 


iao-propyl 


Ph- 


7-NKC (-0) CK3 


18 


iso-pcopyl 


Ph- 


7-M{CH2CH3)2 


19 


iso-propyl 


Ph- 


7-SIMeCH2C02K 


20 


l30-propyl 


Ph- 


7-N*(Ke}2CH2C02H^ I" 


21 


iso-propyl 


Ph- 


7- (N) -laorpholine 


22' 


iso-propyl 


Ph- 


7- (N) -azetidine 


23 


iso-propyl 


Ph- 


7- <N) -N-aaechylazecidiniusir I" 


24 


iso-propyl 


Ph- 


7- (N) -pyrrolidine 


25 


iso-propyl 


Ph- 


7- (N) -M-methyl-pyrroliditiiun^ I" 


26 


iso-propyl 


Ph- 


7- (N) -N-sechyl-raorphoiiniusi, I" 


27 


iso-propyl 


Ph- 


7- im -N' -niethylpiperarine 


28 


iso-propyl 


Ph- 


7-ttr) -N' -diinechylpiperaziniusir I* 


29 


iso-propyl 


Ph- 


7-NH-C32 


30 


iso-propyl 


Ph- 


7-NHC(0)CsKii 


31 


iso-propyl 


Ph- 


7-Nr:C (0)CH2Br 


32 


iso-propyl 


Ph- 


7-NK-C (NK) NK2 


33 


iso-propyl 


Ph- 


7- C2) -thiophene 


34 


iso-propyl 


?h- 


8-nechyl 


35 


iso-propyl 


Ph- 


8 -ethyl 


36 


iso-propyl 


Ph- 


a-iso-propyl 


37 


iso-propyl 


Ph- 


8-tert-butyl 


38 


iso-propyl 


Ph- 


8 -OH 


39 


iso-propyl 


Ph- 


8-OCH3 


40 


iso-propyl 


Ph- 


8-0 (iso-propyl) 


41 


iso-propyl 


Ph- 


8-SCH3 


42 


iso-propyl 


Ph- 


8-SOCH3 


43 


iso-propyl 


Ph- 


8-SO2CH3 


44 


iso-propyl 


Ph- 


8-SCH2CH3 


45 


iso-propyl 


Ph- 


8-NK2 


46 


iso-propyl 


Ph- 


8-MKOK 


47 


iso-propyl 


Ph- 


8-NKCH3 


48 


iso-propyl 


Ph- 


8-K(CH3)2 


49 


iso-propyl 


Ph- 


8-N+<CH3)3, I- 


50 


iso-propyl 


Ph- 


8-KKC(«0)CH3 
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51 


iao-pcopyl 


Ph- 


8-K (CH2CH3) 2 


52 


Ls O'p r opyl 


Ph- 


8— MMeCH'9C09H 


53 


i 3 o— propyl 


Ph- 






X3 o *p & Qpy X 


rn— 


0— (N) — ZOO rpiio line 






»** 


0— (N/ — azecxON^ne 


56 




Ph— 


0— (N) — N— aecnyxarecxqi TixuBi^ x 


57 


**** 


Ph* 


0— (MJ — pys^^wXiGliXlC 


58 


iao-propyl 


Ph- 


8- (N) -M-methyl-pyrrolidiniumr I" 


59 


lao-propyl 


Ph- 


8- (N) -K-methyl-morpholinitim^ I" 






irXl— 


0— (Nj — N — xnecnyxpxpe r a zxne 


fix 




*n— 


6- (K) -H' -oixaethylpiperaziniusir Z 


C9 


xso^pcopyx 


Pn— 


8— NH— CBZ 




xso*p ZTopyx 


Pn— 


B-NHC (0) C5H11 


64 


iso-propyl 


Ph- 


8-NHC (O) CH2Br 


65 


iao-propyi 


Ph- 


8-NH-C(NH)NH2 


66 


iso-propyl 


Ph- 


8-(2)-thiophene 


67 


L s o«-p r opy 1 


Ph— 


9-aethyl 


ISA 
Do 




en— 


9— ecnyi 


69 


iso— DiTonvl- 






70 


Iso-propyl 


Ph- 


9— tert-butyl 


71 


iso-propyl 


Ph- 


9-OH 


72 


iao-propyl 


Ph- 


9-OCH3 


73 


iao-propyl 


Ph- 


9-0 (iso-propyl) 


74 


iso-propyl 


Ph- 


9-SCH3 


75 


iso-propyl 


Ph- 


9-SOCH3 


76 


iso-propyl 


Ph- 


9-SO2CK3 


77 


Iso-propyl 


Ph- 


9-SCK2CH3 


78 


iso-propyl 


Ph- 


9-MH2 


79 


iao-propyl 


Ph- 


9-NKOH 


80 


iso-propyl 


Ph- 


9-NKCH3 


81 


iao-propyl 


Ph- 


9-M(CH3>2 


82 


iso-propyl 


Ph- 


9-N'^<CK3)3, 1- 


83 


iso-propyl 


Ph- 


9-NHC(HD)CH3 


84 


iso-propyl 


Ph- 


9-N(CH2CH3)2 


85 


iso-propyl 


Ph- 


9-NMeCH2C02H 


86 


iso-propyl 


Ph- 


9-N*(Me) 2CH2C02H^ 


87 


iso-propyl 


Ph- 


9- (N) -morpholine 


88 


iso-propyl 


Ph- 


9- (N) -azetidine 


89 


iso-propyl 


Ph- 


9-(M)-W-mechylazetidinitam, I" 


90 


iso-propyl 


Ph- 


9- (N) -pyrrolidine 


91 


iso-propyl 


Ph- 


9- (N) -N-mcchyl-pyrrolidiaiumr X* 


92 


iso-propyl 


Ph- 


9- (K) -W-mechyl-morpholinimBr 1* 


93 


iso-pr pyl 


Ph- 


9- (N) -M' -methylpiperazine 



4*1 
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93 
95 
9€ 
97 
98 
99 

100 
101 
102 
103 



l30-prbpyl 
ido-propyl 
ido*propyl 
iao -propyl 
iao-propyl 
iso-propyl 

iao-propyl 
lao-propyl 
i3o<*prapyl 



Ph- 
Ph- 
Ph- 
Ph- 
Ph- 

Ph- 

Ph- 

Ph- 
Ph- 



9-(N)-M'-dijnethylpJ^SiHllaium, l- 
9-NH-CBZ 

9-NHC(0)C5Kii 

9-NHC{0)CH2Br 

9-NH-C (NH) NH2 

9-(2)-thiophene 

7-CCH3^ 8-OCH3 

8-oca3 

7-SCH3, 8-SCH3 

6-OCa3, 7-OCH3^ 8-OCH3 



Prefix 



FlOl.006 



vw) 




r5 


01 




Ph- 


02 


iao— butvl 


Ph- 


03 


iso— butyl 


Pn- 


04 


iso-butyl 


irn— 


05 


iao-butyl 




OS 


iso-butyl 


Ph- 


07 


lao-butyi 


Pii- 


08 


iso-butyl 


Ph- 


09 


iso-butyi 


Ph- 


10 


iso-butyl 


Ph- 


11 


iao-bucyl 


Ph- 


12 


Iso-butyl 


Ph- 


13 


iao-butyl 


Ph- 


14 


iso-bctyl 


Ph- 


15 


i30-butyl 


Ph- 


IS 


iso-bucyl 


Ph- 


17 


iso-butyl 


Ph- 


18 


iso-butyl 


Ph- 


19 


iso-butyl 


Ph- 


20 


iso-butyl 


Ph- 


21 


iso-butyl 


Ph- 


22 


iso-butyl 


Ph- 


23 


iso-butyl 


Ph- 


24 


iso-butyl 


Ph- 


25 


iso-butyl 


Ph- 


2€ 


iso-butyl 


Pb- 


27 


iso-butyl 


Ph- 


28 


iso-butyl 


Ph- 


29 


iso-butyl 


Ph- 



7-methyl 

7-ethyl 

7-i30-propyl 

7-tert-butyl 

7-QH 

7-o£h.3 

7-0 (iso-propyl) 

7-SCH3 

7-SOCH3 

7-SO2CK3 

7-SCa2CH3 

7-NH2 

7-NHOH 

7-NHCH3 

7-N(CH3)2 

7-M+(CK3)3, !• 

7-NHC (-0) C:H3 

7-N(CH2CK3)2 

7-NMeCH2C02H 

7-N*(Me)2CH2C02H, f 

7- (N) -morpholine 

7-(N)-azetidine 

7- (M) -N-taethylazetidinium^ l* 

7- -pyrrolidine 

7- (N) -M-methyl-pyrrolidiniuxa, X* 

7- (N) -N-tRethyl-morpholiaium^ 

7-(N)-M'-fl:ethylpiperazine " 

7- CN) -N' -dimethylpiperazinium, X' 

7-NH-C82 



SO 
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30 


£30— butyl 


Ph-* 




3X 


lao—butyl 


Ph- 


7-MKC(0)CH2Br 








/— Mn~w iHHl NI12 




IS o^oucyx 




7— (2 ) *tajLopnene 


34 


is o^buty 1 






35 


i.ao~butyl 


Ph- 


8*Qthyl 


36 


lso-but:yl 


Ph- 


8—iso— oroovl 


37 


Iso-butyl 


Ph- 


8-tert-butyl 


.33 


iao-butyl 


9h 


— 8-©a — 


39 


iao-butyl 


Ph- 


8-0CH3 


40 


iso-butyl 


Ph- 


8-0 (iso-propyl) 


41 


iso-btttyl 


Ph- 


8-SCH3 




isQ-butyl 


Ph- 


8-SOCH3 


43 


Iso-butyl 


Ph- 


8-SO2CH3 


44 


iso-butyl 


Ph- 


8-SCH2CH3 


45 


Iso-butyl 


Ph- 


8-NH2 


46 


iao-butyl 


Ph- 


8-NEOH 


47 


iso-butyl 


Ph- 


a-NKCa3 


48 


iso-butyl 


Ph- 


8-?J.(CH3)2 


49 


iso-butyl 


Ph- 


8-J?"(CH3)3, 1- 


50 


iao-butyl 


Ph- 


8-NKC{-0)CH3 


51 


iso-butyl 


Ph- 


8-N(CH2C:-£3)2 


52 


lso-*butyl 


Ph- 


8-NMeCK2C02K 


53 


iao-butyl 


Ph- 


8-M*(Me)2Ca2C02H, I" 


54 


iso-butyl 


Ph- 


8- (N) -corpholine 


55 


iso-butyl 


Ph- 


8-(N) -azecidine 


56 


iso-butyl 


Ph- 


8- (N) -N-aethylaxetidinium, I" 


57 


iao-butyl 


Ph- 


8- (N) -pyrrolidine 


56 


iso-butyl 


Ph- 


8- (N) -N-aethyl-pyrrolidinium, I* 


fid 


• mm V* ■ ■>> mm^ 

xs o**Du^yx 


Ph- 


8- CN) -N-fflethyl-mo cpholinixim* X* 


60 


iso-butyl 


Ph- 


8- (N) -N' -methylpiperazine 


61 


iso-butyl 


Ph- 


8- (N) -N' -dimethylpiperazinium^ I" 


62 


lao-butyl 


Ph- 


8-NH-CBZ 


63 


iso-bueyl 


Ph- 


8-imC(0)C5Hii 


64 


iao-butyl 


Ph- 


8-KHC(0)CK2ar 


65 


iao-butyl 


Ph- 


8-im-C CNK) MH2 


66 


Iso-butyl 


Ph- 


8-(2)-thiophene 


67 


iao-butyl 


Ph- 


9-mechyI 


68 


Iso-butyl 


Ph- 


9-«thyr 


69 


isa-butyl 


Ph- 


9-iso-propyl 


70 


iao-butyl 


Ph- 


9-tert-butyl 


71 


is -butyl 


Ph- 


9-OH 



5"l 
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72 


iao-butyl 


Ph- 


9-OCH3 


73 


i.3o*but.yl 


Ph- 


9-0 (iso-propyl) 


74 


lso-*butyl 


Ph- 


9-SCH3 


75 


iao-butyl 


Ph- 


9-SOCK3 


76 


Iso-butyl 


Ph- 


9-SO2CH3 


77 


iso-butyl 


Ph- 


9-SCH2CH3 


78 


iso-butyl 


Ph- 


9-NH2 


73 


iso-butyl 


Ph- 


9-NHOH 


ao 


iso-butyl 


Ph- 


9-NKCH3 


81 


i3o<-bucyl 


Ph- 


9-N{CH3)2 


82 


iso-butyl 


Ph- 


9-N+(CH3)3, I- 


83 


iso-butyl 


Ph- 


9-NKC(-0)CH3 


84 


Iso-butyl 


Ph- 


9-N(CH2CH3)2 


85 


iso-butyl 


Ph- 


9-NKeCH2C02H 


86 


iso-butyl 


Ph- 


(Me) 2CH2CO2K, I" 


87 


iao-butyl 


Ph- 




88 


iso-butyl 


Ph- 


9- ( j^) -azetidine 


89 


iso-butyl 


Ph- 




90 


iso-butyl 


Ph- 


S-T-^CH) -pyrrolidine 


91 


iso-butyl 


Ph- 


9-^^^) -N-niethyl-pyrrolidiniu=ir 1"* 


92 


iso-butyl 


Ph- 


9- (N) -M-s;ethyl-morpholiaiusa, I* 


93 


iso-butyl 


Ph- 


9- (N) -N' -xsethylpiperazine 


93 


iso-butyl 


Pfe- 


9- (N) -M' -dixaethylpiperazinium, I' 


95 


iso-butyl 


Ph- 


9-Nr:-C32 


96 


iso-butyl 


Ph- 


9-Mr:C(0)C5Hii 


97 


iso-butyl 


Ph- 


9-NKCCO)CK23r 


98 


iso-butyl 


Ph- 


9-NH-C(NK)NK2 


99 


iso-butyl 


Ph- 


9- (2) -thiophene 


100 


iso-butyl 


Ph- 


7-OCK3, 8-CCK3 


101 


iso-butyl 


Ph- 


7-SCH3, 8-OCH3 


102 


iao-butyl 


Ph- 


7-SCK3, 8-SCK3 


103 


iso-butvl 


Ph- 


6-OCH3, 7-OCH3r a-OCK3 



Prefix 



Cpd» 



F101.007 01 
02 
03 
04 
05 
06 
07 



iso-pentyl 
iso-pentyl 
iso-pentyl 
iso-pentyl 
iso-pentyl 
iso-pentyl 
iso-pentyl 



Ph- 7-methyl 

'Ph- 7-ethyl 

Ph- 7-iso-pcopyl 

Ph- 7-tert-butyl 

Ph- 7-OH 

Ph- 7-OCH3 

Ph- 7-0 ( iso-propyl) 



5*3 
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08 


Ls — pefttyl 


«»*— 


/— 5CR3 


09 


iao-pentyl 


Ph- 


7-SOCK3 


10 


iaa-pentyl 


Ph- 


7-SO2CH3 


IX 


iso*pentyl 


Ph- 


7-SCK2CH3 


12 


iao-pentyl 


Ph- 


7-NH2 


13 


lao-pencyl 


Ph- 


7-NHOH 


14 


iso-pentyl 


Ph- 


7-NKCK3 


IS 


iso*pentyl 


Ph- 


7-ll(CK3)2 


16 


Iso-pentyl 


Ph- 












17 


Iso-pentyl 


Ph- 


7— NHC (■■O) CSn 


18 


iao-pencyl 


Ph* 


7— M ^CH'sCH^ 1 


19 


Iso^pen^yl 


Ph— 




20 


l50"-pentyl 


Ph- 


/— r* (KB/ 2C*i2*^^2'^/ * 


^1 
«x 


Is 0'p6ii&yl 


Ph— 


7- (N) -tsorpholine 






pn— 


7— (N) — azetidine 


23 






7- (N) -N-tnethylazetidinium, !• 


24 




Ph* 


' iNj —pyrroitaxne 


25 


iso-pencyl 


Ph- 


7- (N) -?I-mewiiyl-pyrrolidiniur., I" 


26 


iso-pentyl 


Ph- 


7- rN-aiechyl-3ior?holiniusi, I* 


^ / 




pr- 


7- (Nr-N' -ciethylpiperazine 




^ ^A**^ Jik M ^ « IT ) 

xso**pexicyi» 


Ph— 


7-(N)-N'-dis:ethylpiperariniuM, I* 




^so'pencyl 


Ph- 


7-KK-C3Z 




iso— peacyl 


Ph- 


7-NKCC0)C5Kii 


31 


lao— pencyl 


Ph- 


7-KKC<0)CH23r 




m ^ ^tetfv «tt to • • 1 

xsO'pQxicyx 


Ph- 


7-NH-C (NK) NH2 




lao~pencyl 


Ph- 


7- C2) -thiophene 


34 




r n— 


8-n;ethyl 


35 


Is o — pency 1 


Ph— 




36 


iso-pentyl 


Ph- 




37 


iso-pencyl 


Ph- 


8— tert *butvl 


3& 


iso-pentyl 


Ph- 


8-OK 


39 


iso-pentyl 


Ph- 


8-CCH3 


40 


iso-pentyl 


Ph- 


8-0 (iso-propyl) 


41 


iso«*pentyl 


Ph- 


8-SCH3 


42 


iso*pentyl 


Ph- 


8-SOCH3 


43 


iso-pentyl 


Ph- 


B-SO2CH3 


44 


iso-pentyl 


Ph- 


8-SCH2Ck3 


45 


iso«-pentyl 


Ph- 


8-NH2 


48 


iso-pentyl 


Ph- 


8-HHOH 


47 


iso-pentyl 


Ph- 


8-NHCK3 


48 


iso-pentyl 


Ph- 


8-ir(ca3)2 


49 


iso-pentyl 


Ph- 


8-N+(CH3)3, I- 
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SO 
51 
52 
53 
54 
55 
56 
57 
58 

— sr- 

€0 
€1 
62 
63 
64 
65 
66 

67 
68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 



iao-pentyl 
iscpencyl 
lao-pentyl 
lao-pentyl 
lao-pentyl 
lao-pentyl 
lao-pentyl 
iao-pentyl 
Iso-pentyl 



Ph- 
Ph- 
Ph- 
Ph- 
Ph- 
Ph- 
Ph- 
Ph- 
Ph- 



lao-pentyl ph« 
lao-pentyl 

lao-pentyl ph- 

lao-pentyl ph- 

iao-pentyl ph- 

iao-pentyl ph- 

iao-pentyl ph- 

lao-pentyl ph- 

iao-pentyl ph- 

iao-pentyl ph- 

iao-pentyl ph- 

iao-pentyl ph- 

iao-pentyl ph- 

iao-pentyl ph- 

iao-pentyl ph- 

iao-pentyl ph- 

iao-pentyl ph- 

iao-pentyl Ph- 

iao-pentyl ph- 

iao-pentyl Ph- 

iao-pentyl ph- 

iao-pentyl ph- 

iao-pentyl ph- 

iao-pentyl ph- 

iao-pentyl ph- 

iao-pentyl ph- 

iao-pentyl ph- 

iao-pentyl ph- 

iao-pentyl ph- 

iao-pentyl ph- 

iao-pentyl Ph- 

iao-pentyl Ph- 

iao-pentyl Ph- 

iao-pentyl ph- 



8-NHC(-0)CH3 

8-M(CK2CK3)2 
8-NHeCH2C02H 

8-N*(Me)2CH2C02H^ I" 
8- (M) -laospholiae 
a-(M) -azetidine 
8- (N) -N-methylazetidinium, i" 
8- (N) -pyrrolidine 
8-(N)-K-methyl-p vrgQlleti«l««,^ T' 



8 - (N) -N-methyl-morpholiaiuia^ I" 
8 - (N) -N' -methylpiperasiae 
8- (N) -N' -dimethylpiperaziniua, i" 
8-NH-C32 
a-NKC (O)CsHii 
8-NKC(0)CH23r 
8-NK-C<NH)NH2 

8- (2)-thiophene 

9- siethyl 
9-e]thyl 
9-r3o-propyl 
9-tert-butyl 
9 -OK 
9-OCH3 

9-0(iao-pro?yi) 

9-SCH3 

9-SOCH3 

9-SO2CK3 

9-SCK2CH3 

9-NH2 

9-NKOH 

9-MKCH3 

9-M(CH3)2 

9-N+(CH3}3, 

9-NHC(-0)CH3 

9-N CCH2CH3) 2 

9-NMeCH2C02H 

9-N*(Ke)2CK2C02H, I' 

9- (N) -morpholine 

9- (N) -azetidine 

9-(N)-K-methylazetidiniua^, r 

9- <N) -pyrrolidine 

9- (N) -M-methyl-pyrr iidinitim^ f 

9-(N)-M-methyl-aiorpholiaiuia^ J- 
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93 


Ls -pentyl 


Ph* 


93 


iso-pentyl 


Ph- 


95 


lao-pentyl 


Ph- 


96 


l30-pentyl 


Ph- 


97 


iao-pentyl 


Ph- 


98 


iso-pentyl 


Ph- 


99 


Ido-pencyl 


Ph- 


100 


iso-pentyl 


Ph- 


101 


Iso-pentyl 


Ph- 


102 


iao-pentyl 


Ph- 


103 


iso-oentvl 


Ph- 



9- (N) -N' -methylpla^MDai^e 

9- im -K' -diaethylpiperazinium, 1" 

9-NH-CBZ 

9-NHC(0)CsHii 

9-NHC (0)CH2Bc 

9-NH-C (Na)Ka2 

9- (2)-thiophene 

7-ccH3^ a^ gH3 



7-SCH3, 8-CCK3 
7-SCH3, a-SCH3 
6"OCH3^ 7-OCH3^ 8-OCH3 



Prefix Cpd# 
(TTT. aocr. wv) 


r1-r2 




• * • 


F101.008 


CH2C(-0)C2H5 


Ph- 


7 -methyl 




CrtjC (""O} C2HS 


Ph- 


7-ethyi 


Q J 


CHjC (-OCjHi 


Ph- 


7-iao-propyl 


04 




Ph- 


7-terj:: -butyl 


OS 




Ph— 


7-cfe-^- 


06 




Ph— 


7-OCH3 


07 


CH2C(«0)C2H3 


Ph- 


/ w I iso— p^opyx) 


08 


CH2C(-0)C2Hs 


Ph- 


7-SCH3 


09 


CK2C(-0)C2K5 


Ph- 


7-SOCH3 


10 


CH2C(-0)C2H3 


Ph- 


7-S02CK3 


11 


CH2C(-0)C2H3 


Ph- 


7-SCK2Ca3 


12 


CH2C(-0)C2Hs 


Ph- 


7-NH2 


13 


CK2C(-0)C2Hs 


?h- 


7-NKOS 


14 


CH2C(-0)C2H5 


Ph- 


7-NKCK3 


15 


CH2C(«0)C2H5 


Ph- 


7-N<CH3)2 


IS 


CH2C(-0)C2H3 


Ph- 


7-N+(Ca3)3, I" 


17 


CH2CC-0)C2Hs 


Ph- 


7-Nac(-o)ca3 


18 


CH2C(-0)C2H5 


Ph- 


7-N (Ca2Ca3)2 


19 


CH2C(-0)C2H5 


Ph- 


7-NMeCa2C02a 


20 


CH2C(-0)C2H3 


Ph- 


7-N*(Ke)2Ca2C02H^ I" 


21 


CH2C(-0)C2Hs 


Ph- 


7- (N) -morpholiae 


22 


CH2C (-0) C2HS 


Ph- 


7- (N) -azetidine 


23 


CH2C(-0)C2Hs 


Ph- 


7-(N)-N-niethyla2etidixilxaa, i* 


24 


CH2CC-0)C2Hs 


Ph- 


7- (N) -pyrrolidine 


25 


CH2C (-0) C2H5 


Ph- 


7- (N) -N-xaethyl-pyrrolidiaium, I* 


26 


CH2C{-^)C2H3 


Ph- 


7-(N>-K-methyl-mprpholialum^ I" 


27 


CH2CC-0)C2Hs 


Ph- 


7- (N) -K' -ffiethylpiperaziae 


28 


CH2C{-0) C2H5 


Ph- 


7-(N}-N'-dimethylpiperaslaium, I* 
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29 


CHaC(-0)C2H5 




7-NH-Ca2 


30 


CHjC («0)C2Hs 


Ph- 


7-NHC(0)C5Hii 


31 


CH2C(-0)C2H3 


Ph- 


7-NKC (0)CK2Bs 


32 


CH2C(-0)C2H5 


Ph- 


7-NH-C(NH) NH2 


33 


Ca2C{-0)C2Hs 


Ph- 


7- (2 ) -thlophene 


34 


CH2C(-0)C2Hs 


Ph- 




35 


CH2C(-0)C2Hs 


Ph- 


8 -ethyl 


2€ 


CH2C(«0)C2H5 


Ph- 


a -iao-propy 1_ 


37 


CH2C(-0)C2Hs 


Ph- 


8-tert -butyl 


38 


CH2C(-0)C2H5 


Ph- 


8-OH 


39 


CH2C(-0)C2Hs 


Ph- 


8-OCH3 


40 


CK2C<-0) C2H3 


Ph- 


8-0 (lao-propyl) 


41 


CH2C<-0)C2H3 


Ph- 


8-SCH3 


42 


CH2C(-0)C2Hs 


Ph- 


8-SOCH3 


43 


CH2C(-0)C2Hs 


Ph- 


8-SO2CK3 


44 


Cr:2C(-0>C2Hs 


Ph- 


8-SCK2CK3 


45 


CH2C(»0)C2H3 


Ph- 


a-NH2 




CK2C(-0)C2H5 


Ph- 


8-NKOH 


47 


CK2C(-0)C2K3 


Ph- 


8-jirc:CH3 


48 


CH2C(-0)C2K3 


Ph- 


8-51 (CH3)2 


49 


CK2C(-0)C2Hs 


Ph- 


8-N+(CH3}3^ I- 


50 


CH2C (-0) C2HS 


Ph- 


8-NKC(-0)CH3 


51 


CK2C(-0)C2Hs 


Ph~ 


8-M(CH2CH3)2 


52 


CH2C{«0)C2H3 


Ph- 


8-NMeCH2C02H 


53 


CH2C{-0)C2H5 


Ph- 


8-N*(Me) 2CH2C02H^ X" 


54 


CH2C<-0)C2H5 


Ph- 


8- (N) -oorpholiae 


55 


CH2C (»0) C2H3 


Ph- 


a-(N)-a2etidine 


56 


CK2C(-0>C2Hs 


Ph- 


8-(M)-N-metSxylazetidinitmi, I" 


57 


CH2C(-0>C2Hs 


Ph- 


8- (N) -pyrrolidine 


58 


CH2C("0)C2H5 


• ** 


8- CM) -N-methyl-pyrrolidiiiiuitt^ I 


59 


CH2CCO)C2Hs 


Ph- 


8 - (N) -N-aie thyl-morpholinium^ I" 


€0 


CK2C(-0)C2K3 


Ph- 


8- <N) -N' -methylpiperazlne 


€1 


CH2C(-0)C2Hs 


Ph- 


8- (N) -N' -diaethylpiperarinlum. 


62 


CK2C(-0)C2K3 


Ph- 


8-NH-Ca2 


63 


CH2C(-0)C2H5 


Ph- 


8-MHC (OCsHii 


64 


CH2C(-0)C2Hs 


Ph- 


8-MHCCO)CH2Br 


65 


Ca2C{-0)C2Hs 


•Ph- 


8-NH-C(NH)NH2 


66 


CH2C(-0)C2H5 


Ph- 


8-(2)-chiophene 


67 


CH2C(-0)C2H3 


Ph- 


9-fflethyl 


68 


CH2C(-0)C2H3 


Ph- 


9-ethyl 


69 


CH2C (-0) C2H3 


Ph- 


9-i30-propyl 



5t 
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70 


Ca2C (**Oj C2K5 




9-tert*butyl 


71 


CH2C (-0) C2H3 


Ph- 


9-OK 


7Z 


CH2C (""O) C2H5 


Ph— 


9-OCH3 


73 


CH2C("0)C2K5 


Ph- 


9 -0 ( i 3 o-p ropy 1 ) 


# ^ 


Wpa2^ W2A3 






"75 


wa2^ \ >Jj w2»*5 






# w 


CH«iP /wO) ^iKe 

v»xi2v» v"W/ ^2"S 


D>i. 
1. *»• 




9 / 


wn2^ ^2**3 




3— 5Cn2CH3 


78 


CH^C (-01 C-9R« 






79 


CH-^C 1 -0 VG-i ft» 








CK-iC i^Q\ CiHk 




7'*riawn3 


81 


CHsCC^O) C9K« 


Ph-- 




■ 82 




m 44 


9-K^(Ca3)3, I 


O J 


wn2^ W2H5 




9-"NKC{"0)CH3 




wfi2^ I w/ v»2'*2 


OK. 


CCH2CH3) 2 




v.n2^ ^2'^3 


aw 


S-NMeCHjCOjR 


0 o 




rCl— 


9-N* <Me) 2CH2CO2K, 1* 


87 


CH2C(«0)C2Ks 


Ph- 


9- (N) -moffpholine 


88 


CH2C ("O) C2n5 


Ph- 


9- m) -azetidine 


89 


CK2C ("O) C2KS 


Ph- 


9-(Sr-N-c:ethylazet:idiniuia,, I" 


n /I 




Ph- 


9- (K) -pyrrolidine 


91 


CK2C(-0)C2Hs 


PJi- 


9- (N) •N-MCiiyl-pyrrolidiniura^ I* 


92 


CH2C(-0)C2H5 


Ph- 


9- (N) -N-aethyi-aorpholitiiua, 1* 




wit2v« CWi ^2**3 


aw 


9- (N> -M' -meciiylpiperazlrie 


9<J 




Ph— 


9- (N) -M' -diaiethylpiperaziniusi, I* 


95 


CHjC {■Oj C2K5 


Ph- 


9-NK-ca2 


a ^ 

96 


CHjC («0) C2K3 


Ph- 


9-NKC(0)C5aii 


97 


CH2C(-0)C2Hs 


Ph- 


9-NHC(0)CK2ar 


98 


CH2C(-0)C2Hs 


Ph- 


9-NH-C(NH)NH2 


99 


CH2C(=0)C2Hs 


Ph- 


9-<2)-thiophetie 


100 


CH2C<-0)C2Hs 


Ph- 


7-OCK3, 8-OCH3 


101 


CH2C (-0) C2H3 


Ph- 


7-SCH3^ 8-CCH3 • 


102 


CH2C(«0) C2H5 


Ph- 


7-SCK3^ 8-SCH3 


103 


CH2C<-0)C2H5 


Ph- 


e-0CH3, 7-OCK3, 8-OCH3 








r5 




(FPF.acxr. vmr) 






P101.009 01 


CH2OC2H5 


Ph- 


7-methyl 


02 


Ca2QC2Ks 


Ph- 


7-ethyl • 


03 


CH2OC2H5 


Ph- 


7-i3o-propyl 


04 


CH2OC2H5 


Ph- 


7-tert-butyl 



si 
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05 
0€ 
07 
08 
09 
10 
11 
12 

14 

15 

IS 

17 . 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 
35 
38 
37 
38 
39 
40 
41 
42 
43 
44 
45 
48 



CH2OC2K5 
CK2OC2R3 
CK2OC2HS 

CH2OC2HS 
CK2OC2HS 
CH2OC2HS 
CH2OC2HS 

CH20C2RS 
~CH2bC2Hs"^ 
CH2OC2H5 
CK2OC2RS 
CH2OC2R5 
CH2OC2HS 
CH2OC2HS 
CH2OC2H5 
CH2OC2H5 
CK2OC2H5 
CH2OC2K3 
CH2OC2K5 
CK20C2a3 
CH2OC2K3 
CH2OC2H3 
CH2OC2HS 
CH2CC2K5 
CH2OC2H5 
CK2OC2H5 
CH2OC2HS 
CH2OC2HS 
CH2OC2H5 

CK2OC2R3 
CH2OC2HS 
Ca20C2Rs 

CH20C2HS 

Ca20C2Hs 

CH20C2R5 
CK20C2R5 
CH20C2R3 
CH20C2R5 
CK20C2R5 
CH20C2H5 
CH20C2H5 
CK20C2H5 



Ph- 7-OH 

Ph- 7-OCH3 

Ph- 7-0 (iso*propyl} 

Ph- 7-SCH3 

Ph- 7-SOCK3 

Ph- 7-SO2CH3 

Ph- 7-SCH2CH3 

Ph- 7-NH2 



Ph- 

Ph- 

Ph- 

Ph- 

Ph- 

Ph- 

Ph- 

Ph- 

Ph- 

Ph- 

Ph- 

Ph- 

Ph- 

Ph- 

Ph- 

Ph- 

Ph- 

Ph- 

Ph- 

Ph- 

Ph- 

Ph- 
Ph- 
Ph- 
Ph- 
Ph- 
Ph- 
Ph- 
Ph- 
Ph- 
Ph- 
Ph- 
Ph- 
Ph- 



7-NHOH 

7-NHCH3 

7-N(CH3)2 

7-H+{CH3)3, !• 

7-NHC(-0)CH3 

7-NCCH2CH3)2 

7-NMeCH2C02H 

7-N*(Me) 2CH2CO2H, 1- 

7 - (N) -ma rpho line 

7-<N)-azet:i<±Lae 

7-(jl)-N-3iechylazeticiiniua, X" 

7- (Nf-pyrrolidine 

7- (M) -N-methyl-pyrrolidliaiuair I* 

7- (N) -M-ntethyl-morpholinixia, 1* 

7- (N) -N' -ciechylpiperazine 

7- (K) -M' -diaiethylpiperazinluia, r 

7-^m-C3z 

7-NHCCO)C5Hii 
7-8IHC{0)CH23r 
7-NH-C (MH)NH2 

7- {2)-thiophene 

8- methyL 
8 -ethyl 
8-i30-propyl 
8-tert-butyl 
8 -OR 
8-OCH3 

8-0(i3O-pcopyl) 

8-SCH3 

8-SOCH3 

8-S02Ca3 

a-SCH2CH3 

8-MH2 

8-MKOR 
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47 


CH2OC2K5 


Ph- 


8-NHCH3 


4o 




Ph- 


8-H(CR3)2 


49 


CH2OC2H5 


Ph- 


a-K+CCK3)3, I- 


50 


CH2OC2H5 


Ph- 


8-NHCC-0)CH3 


51 


CK2OC2HS 


Ph- 


8-N(CH2CK3)2 


52 


CH2OC2HS 


Ph- 


8-NMeCH2C02R 


53 


CH2OC2H5 


Ph' 


8 -N* (Me ) 2CK2CO2 Hr t" 


54 


CH2OC2H5 


Ph- 


8- (N) -norpholine 


55 


CH2OC2HS 


Ph- 


8-{N) -azetidlne 


56 


CK2OC2HS 


Ph- 


8- (N) -K-a:ethylaretldlniuia, I* 


57 


CH2OC2R3 


Ph- 


8- (N) -pyrrolidine 


58 


CK2OC2H5 


Ph*» 


0— (N) -N— rtetnyi-pyffrolidinium^ I 


59 


CK2OC2R5 


Ph- 


8* (N) -N-aiethyl-morpholiniua, I" 


60 - 


CH2OC2H5 


Ph- 


8- (N) -M' -sethylpiperazine 


61 


CH2OC2H5 


Ph- 


8- (N) -N' -diraethylpiperaziniun, I* 


62 


CH2OC2H5 


Ph- 


8-KK-C32 


63 


CH2OC2H5 


Ph- 


8-NHC(0)C5Hii 


64 


CH2OC2H5 


Ph- 


8«KKC (0)CH2Br 


65 


CH2OC2K5 


Ph- 


8-hh-c(n:-:)nh2 


66 


CH2OC2HS 


Ph- 


8- CZr-thiophene 


67 


CH2OC2KS 


Ph- 


S-Mthyl 


63 


CH2OC2H5 


Ph- 


9-ethyL 


69 


CH2OC2K5 


PSl- 


9-iso-propyl 


70 


CH2OC2H5 


Ph- 


9-terc-buiyl 


71 


CH2OC2K5 


Ph- 


9-OH 


72 


CH2OC2H5 


Ph- 


9-oai3 


73 


CH2OC2H5 


Ph- 


9-C (iso-propyl) 


74 


wn2^>»2'^5 




9—SCH3' 


/ 9 


wn2>JVtf2'^S 


Pn— 


9-SOCH3 


# o 


wn2Ww2*K5 




9-S02CH3 


# / 


Vvn2^^2'^9 


rn* 


3— 5CH2CH3 


78 


CH2OC2K5 




J w«*2 


79 






J—WUvJtt 


80 


CH20C2H5 


PH- 


9-HKCH3 


81 


CH20C2R9 


Ph- 


9-K{CR3)2 


82 


CH20C2HS 


Ph- 


9-M+(CH3)3. 1* 


83 


CH20C2H5 


Ph- 


9-MHC{-0) CH3 


84 


CH20C2K3 


Ph- 


9-N(CK2CH3)2 


85 


Ca20C2Ks 


Ph- 


9-KMeCH2C02R 


86 


CH20C2H5 


Ph- 


9-ir(Me)2CH2C02H# I" 


87 


CH20C2K3 


Ph- 


9- (N) -morpholine 
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88 
89 
90 
91 
92 
93 
93 
95 
-96- 
97 
98 
99 



CK2OC2H5 
CH2OC2H5 
CK2aC2K5 
CH2OC2H5 
CK2OC2HS 
CK2OC2H5 
CH2OC2KS 
CH2OC2H5 
CH2OC2H3 
CK2OC2H3 
CH2OC2K5 
CK2aC2Hs 



Ph- 
Ph- 
Ph- 
Ph- 
Ph- 
Ph- 
Ph- 
-Ph- 
Ph- 
Ph- 
Ph- 



9- (K) -azetidlne 

9- (N) -N-ciethylazetidinium, I" 

9- (N) -pyrrolidine 

9- (N> -N-»ethyl-pyrrolidiniua^ I* 

9- (N) -N-methyl-morpholiniuxa^ I" 

9- (N) -N' -methylpiperarine 

9- (N) -N' -diaethylpiperaziniuxar I* 

9-NH-CB2 

9-NKC-tO)-C5Kii— 

9-NKC(0)CH2Br 

9-NK-C (NH) IIH2 

9- (2>-thiophene 



100 

101 

102 
103 



CH2OC2H5 
CK2OC2H3 
CH2OC2H5 
CH2OC2H5 



Ph- 7H3CH3, 8-OCH3 

Ph- 7-SCH3, a-OCK3 

Ph- 7-SCH3, 8-SCK3 

Ph- 6H3CH3, 7-OCK3r 8-OCK3 



9ra£ije 



CpdS 


r^«r2 


r5 


(R^j;^.' 


yw) 






01 


CH2CH(OK)C2Hs 


Ph- 


7-siethyl 


02 


CK2CH (OH) C2H5 


Ph- 


7-ethyl 


03 


CH2CH(OH)C2Hs 


Ph- 


7-iso-propyl 


04 


CK2CH (OH) C2H5 


Ph- 


7-tert-butyl 


OS 


CH2CH(OK)C2H5 


Ph- 


7HDH 


08 


CK2CH (OH)C2H3 


Ph- 


7-OCK3 


07 


CH2CH(OK)C2H5 


Ph- 


7-0 (iao-propyl) 


08 


CK2CH(OH)C2H5 


Ph- 


7-sca3 


09 


CH2CH (OH) C2H5 


Ph- 


7-SaCH3 


10 


CK2CH (OH) C2H5 


Ph- 


7-SO2CH3 


11 


CK2CH (OH) C2H5 


Ph- 


7-SCH2CK3 


12 


CH2CH (OH) C2H5 


Ph- 


7-NH2 


13 


CK2CH(OH)C2Hs 


Ph- 


7-NKOH 


14 


CH2CH (OH) CjHs 


Ph- 


7-NHCH3 


15 


CH2CH (OH) C2H5 


Ph- 


7-N(CH3)2 


18 


CK2CH(OH)C2Hs 


Ph- 


7-N-^(CH3)3, I- 


17 


CK2CH (OH) C2HS 


Ph- 


7-lIHC(-0)Ca3 


18 


CK2CH (OK) C2HS 


Ph- 


7-M(CH2CH3)2 


19 


CH2CH{OH)C2Rs 


Ph- 


7-NMeCH^C02K 


20 


CH2CH(OH)C2H5 


Ph- 


7-ir(Me)2Ca2C02K, !• 


21 


CH2CK(OH)C2H5 


Ph- 


7- (N) -morpholine 


22 


CH2CH (OH) C2H5 


Ph- 


7-(N) -azetidlne 



FLOI.OIO 
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23 


CH^CH COK) CjHs 


Ph- 


7» HI) >K-cethylazeti.d4QJU2m« X* 


24 


CH2CH (OK) C2K5 


Ph- 


7- (N) -pyrrolidine 


25 


CH2CK (OH) C2H5 


Ph- 


7- (N) -N-methyl-pyrrolidiniua^ f 


26 


CKiCH (OH) C2RS 


Ph- 


7- (N) -N-Bechyl-nocpholiniua, I* 


27 


CH2CK (OK) C2KS 


Ph-* 


7-, (jl) -jf' -cethylpiperazine 


*o 


CH9CH (OH) CtHK 


Ph.- 


7— fMl — M' •<liAe&Kvloio€ir&ziiiiusa« 1" 


«7 


v»*>2^** % w**/ 


Ph*- 


7-NH-CB2 






Ph* 


7-llKC (0) C^Hi 1 






Ph-* 


7— NHC (0) CH9Br 




^CH'^CHfOHlC'^Hc 


piw — 

• •* 


— 7-MH-C tNHl NH9 




Ctl-iCH f OKI CvHe 
w««2^'* W2»»5 




7~ (21 *thiaohecie 


34 


CH2CH (OH)C2Hs 


Ph- 


8-niethyl 


35 * 


CH2CH {OH)C2H3 


Ph- 


8-ethyl 


36 


CH2CH (OK)C2Hs 


Ph- 


8 -iso-propyl 


37 


CH2CK (OH)C2H5 


Ph- 


8-tert-butyl 




CK2CH (OH) C2H5 


Ph- 


8 -OH 


39 


CK2CH (OK) C2H5 


Ph- 


8-OCH3 


40 


CH2CH(OH)C2H5 


Ph- 


8 -0. ( iso-p rapyl) 


41 


CH2CH(OH)C2H3 


Ph- 


8-SCH3 


42 


CH2CK COH) C2K5 


Ph- 


8-SOCH3 


43 


CH2CH(OH)C2H3 


Ph- 


8-SO2CH3 


44 


CK2CH (OH) C2HS 


Ph- 


d-SCK2CK3 


45 


CK2CK (OK) C2H5 


Ph- 


8-NH2 


46 


CH2CK(OH)C2H5 


Ph- 


8-SKOH 


47 


ck2CH(OK)C2K5 


Ph- 


8-NHCK3 


48 


CH2CK (OH)C2H3 


Ph- 


8-N(CK3)2 


49 


CH2CH(QK)C2H3 


Ph- 


8-N'^(CK3)3, I- 


50 


CH2CH(aK)C2K3 


Ph- 


a-KHC(-0)CK3 


51 


CK2CK (OK) C2H3 


Ph- 


8-N(CH2CK3)2 


52 


CH2CH(OK)C2H5 


Ph- 


8-NMeCa2C02K 


53 


CK2CK (OH) C2K5 


Ph- 


8-N*(Me) 2CH2C02af I* 


54 


CK2CH(OK)C2H5 


Ph- 


8- (N) -aorpholine 


55 


CHaOKOH) C2RS 


Ph- 


8* (M) -azetidiae 


56 


CHaCK (0H)C2Ks 


Ph- 


8- (H) -K-methylazecidinium, Z~ 


57 


CH2CH (OH) C2H5 


Ph- 


8- (N) -pyrrolidine 


58 


CH2CH(0K)C2Hs 


Ph- 


8- (N) -M-aethyl-pyrrolidiniumr I" 


59 


CK2CK (OH) C2HS 


Ph- 


8- (N) -M-methyl-nocpholiaiumr X~ 


60 


CH2CH (0H)C2Rs 


Ph- 


a- (M) -H' -inethylpiperasine 


61 


CH2CH(OK)C2H5 


Ph- 


8- (N) -N' -dimethylpiperaziaiuair I" 


62 


CH2CH (OH) C2H3 


Ph- 


8-NH-C3Z 


63 


CH2CH (OH}C2H3 


Ph- 


8-NHC(0)CsHil 


64 


CH2CH (OH)C2H5 


Ph- 


8-HKC(0)Ca2Br 
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65 


CK2CH (OH)CaHs 


Ph- 


8-NH-C(NH)NK2 


66 


CH2CK (OK) CjRs 


Ph- 


8*{2)-thiophene 


67 


. CH2CH (OK) C2H3 


Ph- 


9-aethyl 


68 


CK2CK (OK) C2K5 


Ph- 


9-ethyl 


69 


CH2CK (OH) C2KS 


Ph- 


9-iao-propyl 


70 


CH2CKCOH)C2H5 


Ph- 


9-cert-bucyl 


71 


CH2CH(OH)C2H5 


Ph- 


9-CH 


72 


, CK2CH(pH)C2Hs 


Ph- 


9=oca3 - 


73 


CH2CH (OH)C2H5 


Ph- 


9-0 (iaa-propyl) 


74 


CH2CH {OK)C2H5 


Ph- 


9-SCH3 


75 


CH2CH (OH) C2H3 


Ph- 


9-SOCK3 




CH2CH (OH) C2H3 


Ph- 


9-SO2CH3 


#7 


CH2CH (OH) C2K5 


Ph- 


9-SCH2CH3 


7fl 


v.it2^** lOKJ C2«S 


Ph- 


9-MK2 


70 


W.-£2C" (OK) C2H5 


Ph- 


9-miOK 


ou 


Cn2^^ (OK) C2R3 


Ph- 


9-NKCK3 


81 




AW 

Pri- 


9-Jr(CK3)2 


0 ^ 


UajWa (OH) C2H5 


Ph- 


9-Mt(CH3)3, X" 


fl ^ 


CH2CH (OH) C2HS 


Ph- 


9-KSC(-0)CH3 


o *• 


wA2V»a vWK) W2A3 


Ph- 


9-N(CH2CH3)2 




Cn2C.n (OK) C2r.5 


Ph- 


9-NMeCH2C02H 




wA2wA kwn j \^2'«5 


Pli- 


9-N'^(Me)2CH2Ca2H, I* 


87 


CH2CK(OH)C2H3 


Ph- 


9-(N) -aiorphollne 


Bo 


CH2CH (OH) C2K3 


Ph- 


9-(N) -arecidine 


o a 
o9 


CK2CH (OH)C2K3 


Ph- 


9-(N)-N-aiet:hylazecidiniia3, I" 




CH2CH (OH) C2H3 


Ph- 


9- (N) -pyrrolidine 


91 


CH2CH(OK)C2H5 


Ph- 


9— (N) ••M— fsechvl— Dvrroli_cLlniiim T— 


92 


CH2CH(OH)C2K3 


Ph- 


9- (N) -N-aechyl-morpholinium, I* 


94 


CH2CK (OH) C2HS 


Ph- 


9- (N) -N' -tnethylpiperazine 


7 J 


CH2CH (OK) C2H3 


Ph- 


9- (N) -dinethylpiperaziniua^ 1" 


a e 

95 


CH2CH (OK)C2H3 


. Ph- 


9-NH-Ca2 


96 


CH2CH (OH) C2H5 


Ph- 


9-NHC(0)C5Hii 


97 


CH2CH (OH)C2Hs 


Ph- 


9-KHC(0)CH23r 


98 


CK2CH(OH)C2Hs 


Ph- 


9-NH-C(rJK)NH2 


99 


CH2CH(OH)C2R3 


Ph- 


9-(2)-thiopheae 


100 


CH2C:H (OH) C2HS 


Ph- 


7-OCH3, 8-OCH3 


101 


CH2CH (OH) C2H3 


Ph- 


T-SCH3, a-0CH3 


102 


CK2CK (OK) C2KS 


Ph- 


7-SCH3, 8-S(3l3 


103 


CR2CK (OH)C3Hs 


Ph- 


6-OCH3, 7-OCH3, '8-OCH3 




01 
02 
03 
04 

OS 

06 

-or- 

OS 
09 
' 10 
11 . 
12 
13 
lA 
15 
16 

11 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 
23 
29 
30 
31 
32 
33 



CK,0-l*-P 

CH20-I* ? 

%, ,4.picoli.ne) 

sr.-P^-...e, 

f;,o.t*-p^-^^^''^ 

ca,o-i*-P^<^*'^*'**^ 

So-(-p-^-; 



l-jnetnyl 
•J -ethyl 

7-test:-butyl 
7 -OR 

7-SCK3 
7-SOCH3 
7-S02<^*'-3 
7-SCH2Ci^3 

7-HH2 
7-HKOK 
7-tJr.CH3 
7-lHCH3)2 
7.U-t^H3^3' 

7-ifecC«»0)^^'3 
7-JJCCH2<^-"'-3^2 

7->^.eCH2C02H 
7.5,-(Ke)2CH2C02H. 

7-c^j)-^-«=^^^':^^/ 

^.^^,.S-:r^chylazei:xa 

7-c.i)-py-^^^^^^7^^^^ 

,^,,,.,^..ec.yip^^^^^^^^ r 
7-;m-i^'-<ii^^"'^^^^ ^ 

7-llH-C3a 
7-lIHC(O^C5Hll 
7.llKCCO)CH2Bt: 
7-llH-C(15H)lia2 
7-t2^-tbiophe«^^ 



pn- 

Ph- 

Ph- 
ph- 
-ph- 
Ph- 
Ph- 
Ph- 
pn- 
Ph- 
ph- 
ph- 
5h- 
pn- 
Ph- 
pb- 
Pb- 

p>i- 
Ph- 
Pb- 
Ph- 

pn- 
Ph- 
ph- 

Ph- 
Ph- 
ph- 
. Ph- 



34 

3S 

36 
37 
38 
39 



Ph- 
Ptv- 

pn- 
pn- 
Ph- 
Pit- 



a-©ethyl 
8-echyl 
B-iso-propy^ 
a-tert-toutyl 

8-OK 
8-OCH3 
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40 


(4-DicoIine) 


Ph— 


0— QfXao— pcopyl) 


41 


CH9O- (4-DicoIlnel 




8— SCH3 


42 


CH3O- (4-Dlcollne) 




0 — 5QCH3 


43 






0— 5a2Cn3 


44 


CH2O- {4-picoliiie) 


Ph- 


0— iv«it2^'*3 


45 


CH2O- (4-picoline) 


Ph— 


fl— MV-^ 

0— Wrt2 


46 


CK9O— (4— ol.coli.ne) 


It**— 


8— NHOK 


47 


CH2O— ( 4-picoline} 


Ph— 




48 


CH3O— (4— picollne) 


Ph— 


0— « CCn3i 2 


49 


Ca20-{4-picoline) 


Ph- 


8""N^(CH3)3^ I 


50 


CH9O- ( 4-oicoline1 


Ph— 


0 -«nc ( ) CH3 


51 




Pn— 


8-N(CH2CH3)2 


52 






8 -NMeCK2C02H 


53 
WW 


v»iX2W" i*f picoxxne) 


Ph- 


8-N*{Me)2CH2C02H^ X" 


w*t 


^.ajo— V 4 p^coxxne) 


Ph- 


8- (N) -niorphollne 






Ph- 


8-(N)-azet:ldlae 


do 


ca20— i4-"picoiine) 


Ph- 


8- (N) -N-s:echyiazecldlaiuni, 


57 


CH20-(4-picoline) 


Ph- 


8- (N) -pyrrolidine 


58 


CH20-(4-picoline) 


Ph- 


8-lgr)'-N-=:echyi-pyrrolicllnl\ffl, I" 


c o 


CH2O- (4-picoline) 


Ph- 


8- (M) -N-cethyl-mo rpholloluro, t" 


cn 


CH2O— (4-pxcolxxie) 


Ph- 


8- (N) -N' -nethylpiperazlne 


CIX 


wn2w— iH—pxcoline) 


Ph- 


8- (N) -N' -dlnethylplperarlnluxa, I* 




^i^2*^ iH—picoime) 


Ph- 


8-MH-C32 


CO 


trt20~ v*«^piCOi,ine) 


Ph- 


8-tTHC(0)C3Hii 




v»ii2'J i 't'^pfccoiine ) 


Ph- 


8-MKC(0)CH23r 


65 


CK9O— ( 4— olcol^not 


rH— 


8-NK-C (NK) NH2 


66 


Vi^2** *^ piCwiiue) 




8-(2)-thxophene 


67 


(4'-Dicollne) 


Ph — 


9— xcechyl 


68 


CH2O- (4-picQXine} 


Ph- 


^— etnyi 


69 


CH2O— ( 4'-picoline) 


Ph— 


9— 130— pJTOpyl 


70 


CH3O- (4-01001111©) 


Ph— 


5* — w e r c — Du t y 1 


71 


CH2O- (4-plcollne) 


Ph- 




72 


CH20-(4-picollne) 


Ph- 


9-OCH3 


73 


CH20-(4-plcoliiie) 


Ph- 


9-0 (Iso-propyl) 


74 


CH2O- (4-plcoline) 


Ph- 


9-SCH3 


75 


CH2O- (4-picollne) 


Ph- 


9-SOCK3 


76 


CH2O- C4-plcollne) 


Ph- 


9-SO2CH3 


77 


CH2O- (4-plcollne) 


Ph- 


9-SCH2CK3 


78 


CH2O- (4-plcollne) 


Ph- . 


9-NH2 


79 


CK2O- (4-plcollne} 


Ph- 


9-NHOH 


80 


Ca20-(4-plcollne) 


Ph- 


9-NKCH3 


81 


CH20-(4-plC0linQ) 


Ph- 


9-M(CH3)2 
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82 


CH2O- (4-picoline) 


Ph- 


9-N+(CH3)3r Z- 


83 


CH2O- {4-picoliae) 


Ph- 


9-NHC{-0)CH3 


84 


CK20-(4-plcoUae) 


Ph- 


9-M(CH2Ca3)2 


85 


CH2O- (4-picol£ne> 


Ph- 


9-NMeCH2C02H 


86 


CH2O- (4-picoline) 


Ph- 


9-N* (Me) 2CH2CO2K, !• 


87 


CH2O- (4-picoline) 


Ph- 


9- (N) -oorpholine 


88 


CH20-(4-picollae) 


Ph- 


9-(N) -azecidine 


89 


CH2O- (4-picoline) 


Ph- 


9— (N) — K-methyla.zet.idiaium^ I" 




CK2O- (4-picol-irne)- 


— Ph 


-9- (N)--pyrro-lidine - - ■ 


91 


CH2O- (4-pleoline) 


Ph- 


9- (N) -N-mechyl-pyrrolidiniuia^ l" 


92 


CHaO- (4-picoline) 


Ph- 


9* IN) *ll— mefchvl— znazaholixiJ.txn. T**' 


93 


CH2O- (4-picoline) 


Ph- 


9- (N) -N' -raethylpiperarine 


93 


CH2O- ( 4-picoline) 


Ph- 




95 * 


CH2O* ( 4-picoline) 


PH- 


9— NH-C3Z 


S6 


CH20-(4-picoiine) 


Ph- 


9-NKC (O)CsKii 


97 


CH2O- (4-picoline) 


Ph- 


9-NKC{0)CK2Br 


98 


CH2O- (4-picoline) 


Ph- 


9-NH-C (NK) NH2 


99 


CH2O- (4-picoline) 


Ph- 


9-(2)-thiophene 


100 


CK20^< 4-picoline) 


Ph- 


7-dcK3, 8-OCK3 


101 


CH2O- (4-picoline) 


Ph- 


7-SCK3, 8-OCK3 


102 


CH20-( 4-picoline) 


Ph- 


7-SCH3^ 8-SCH3 


103 


CH2O- (4-picoline) 


Ph- 


6-aCK3, 7-OCH3/ 8-OCK3 
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PEG » 3400 molecular weighc polyethylene glycol polymer ch^ 
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In further compounds of the present invention, R* 
and R* are independently selected from among hydrogen 
and ring-carbon sxibstituted or unsubstituted aryl, 
thiophene, pyridine, pyrrole, thiazole, imidazole, 
5 pyrazole, pyrimidine, morpholine, N-alkylpyridinium, N- 

alkyl-piperazinium, N-alkylmorpholiniiim, or furan in 
which the substituent (s) are selected from among halo, 
hydroxyl, trihaloaikyl, alkoxy, amino, N-al3cylamino, 
N,N-dial3cylamino, quaternary ammonium salts, a to 

10 alkylene bridge having a quaternary ammonium salt 

substituted thereon, alkoxycarbony 1 , aryloxycarbonyl, 
alkylcarbonyloxy auid arylcarbonyloxy, (0,0)- 
dioxyalkylene, -[OCCH^j^l^X where x is 2 to 12, w is 2 
or 3 cuid X comprises halo or a quaternary ammonium 

15 salt, thiophene, pyridine, pyrrole, thiazole, 

imidazole, pyrazole, or furan. The aryl group of r' or 
R* is preferably phenyl, phenylene, or benzene triyl, 
i^e*, may be unsubstituted, mono-substituted, or di- 
substituted. Among the species which may constitute 

20 the substituents on the aryl ring of R* or R* are 

fluoro, chloro, bromo, methoxy, ethoxy, isopropoxy, 
trimethylammonium (preferably with an iodide or 
chloride counterion) , methoxycarbonyl, ethoxycarbonyl, 
formyl, acetyl, propanoyl, (N) -hexyldimethylammonium, 

25 hexylenetrimethylcimmonium, tri (oxyethylene) iodide, and 

tetra(oxyethylene) trimethylammonium iodide, each 
substituted at the p-position, the m-position, or both 
of the aryl ring. Other substituents that can be 
present on a phenylene, benzene triyl or other aromatic 

30 ring include 3 , 4--dioxymethylene (5-membered ring) and 

3 , 4-dioxyethylene (6- membered ring). Among compoiinds 
which have been or can be demonstrated to hav^ 
desirable ileal bile acid transport inhibiting 
properties are those in which r' or R* is selected from 

35 phenyl, p-f luorophenyl , m-f luorophenyl, p- 

hydroxypheny 1 , m-hydroxypheny 1 , p-methoxyphenyl, m- 
methoxyphenyl , p-N, N-dimethylaminophenyl, m-N, N- 



ma 



wo 98/40375 



PCT/US98/03792 



dimetfaylaxninophexiyl, I" p- (CH,),-ir-pbcnyl* 1' m- (CH,),^ir- 
plionyl. I* m-(CH,),-S'-CH,C«,-(OCH,CK,),-0-phanyl. I' p- 
<CH,),-N'-CH,CH,-(OC::H,CI^)j-0-ph«nyl. I" m- (N,N-dimethyl- 
piperazinium) - (N * } -CH,- {0a^CK,)a-O-phexxyl, 3-ineChoxy-4- 
5 fluoroplienyl, tliiexyl-2-yl, S-cholorothietvl-2-yl, 

3,4-di£luorophenyl« X' p-(K«N-disiet:hylpiperaziniua>- 
(N')-C:H,-(0CH,CH,),-O-pbenyl, 3-f luoro-4-»fitboxyphenyl, - 
4-pyridinyl* 2 -pyr idinyl 3-pyridinyl, N-jnethyl-A- 
pyridinlum, I' N-mechyl-3-pyridiniuin, 3,4- 

10 dloxymethylenepbenylj 3« 4-dioxyethylenephenyl/ and p* 

methoxycaxbonylplianyl . Pr a ferrad cosapoixnds include 3* 
ecliyl-3 -butyl and 3 -butyl -3 -butyl con^oxands baving eacb 
of the above preferred R* substituents in combination 
with Che R* substituents sho%m in Table 1. It is 

15 particularly preferred that one but not both of R* and 

is hydrogen. 

It is especially preferred that R* and R* be 
hydrogen, that r' and R* not be hydrogen, and that R' 
and R* be orienced in che saone direction relative to 

20 the plane of the nolecule, i.e., both in or both in 

fi-configuration- It is further preferred that, where 
R* is butyl and is ethyl, then R* has the same 
crientanion relative to the plane of the molecule as R* 
and R\ 

25 Set fortb in Table lA are lists of species of 

aVa*, aVjl* and sr. 
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Table lA : Alternative K groups 




B<-propyl 

n-bucyX 
a*p«neyl 

' ijo-propyl , 
lJo«bueyI 

CSaCC-OCiBs 

Ca2Ca(OK)C2B3 
C320*(4-picdliAft> 



aq- Ph- 

-B- p-r-?h^ 

p-ca^o-sn- 



p-(CH3)2N-?n- 
B-(CH3)2M-?h- 

p- <C33} 3-M*-?>.- 

a*(CH2) j-S*-?!l- 
f, p-CCa3)j-?l*-C22C32- 

CCCS2CH2> 2-Q-?-- 
X", «-{Ca2) j->l*-<S2^S2- : 

(CCH2Ca2) i-c-?^- 
X*, p-(N,N- 

di=ec>.ylsi?«raziAel - 
) -Caj- (CC2jC32) i-O- 

X", Br-(N.2I- 

dLs•^^.ylpip«;l^iA«) * 
(H' ) -CH2- ICCH2CH2) 2-0- 

n-r, p-CHjO-?!!- 

B-cajO-, ?-r-9h- 

4- pyri«lir.» 

N-aeshyi-4-?yridinlua, I* 
3-?yri<il.n« 

N-5»c.*iyl-3-cyri(li.-.itt3:, X^ 
2-?yridi.nc 
p-CHjOjC-Ph- 
t.Hi«flyl-2-yl 

5- Cl-chi«j:yl-2-yl 
3,4-difluorQ • 
m-r. P-CHjO-Pti 



7-3ttctiyl 

7-«thyI 

7«l.ao-pco?yl 
7-c«rr-bttcyi 

7-oa 
7-ccai 

7-0 (is3*prapyl) 
7-SCH3 
7-S0C£j 
7-SO2CH3 

7-sca2ca3 
7-jia2 

• 7-MHOK 

' 7-5iaca2 

7-H(Ca3>2 
7-M*Cai3l2, f 

7-5iEC(-ajca3 

7-»(CH2Ca3)2 

7-NXaC22CC2H 

7-M* «Ke» 2Ca2C32«. X* 

7-(5l)-«r?holir.e 

7- CI) -azttcldlAS 

7<-(N) *!l•sec^.yLa^eeidiaius, X* 

7-(N} -pyrrolidlfla 

7- <M> -M-sec:iy l-pyrrolidiAiuo» X' 

7-(5li -2l-3«chyl-aorphollniua, X" 

7-(S)-5l' •aec.*iylpi?«r*xla« 

7-<H)-N'-dir.cs^.yl?tpe^arlAiuap 1 

7-sia-C32 ^ „ 
7-8«Ct-0)C3Kli 

7-NRC(.0)CK2Br 

7-5ia-c(Na)»a2 

7-(2)'VMQph«A« 

coatlaaad aaxr pag«... 
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•-•chyl 

8-SCC33 

e-sojca, 

8-HB2 
8«3B0R 

■a«a(CB)>2 

a--H^(ca3}3^ f 

a-!lEC (•O) CZi 

a-M(C2aca3)a 
a-iiKttcascaja 

a-N* <K*I jCHaCOjH, I* 

a-m -aor?holln« 

a- (N)-azscidin« 

a- (») -S-sec!iyl4recidiniw, 1* 

a- (») -pyrrolidiao 

a- (N) -H-=eihyl-?yrralidtriiua. I* 

a- (H) -H-ae^^y l-n:or?holijiii2a. I" 

a- (Ml -U' -a*chyl?l?«ra.sia« 

a* iU} •H' •dia«chyLpip«rArlAlua, X' 

a-HE-C3S 

a-HHC(OICsHu 

8-5IEC CO) CHjar 

a-(2)'-Chic3h«r.a 



14^ 
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9*iso-pcopyl 

9-OB 
9-CCfii 

9-0<lso-pco?yl| 

9-SOC33 
9-SOaCHj 

9*RE0R 

9-UEC(-OJCH3 

9-»(CH2CHa)2 

9-HHfiCH2C02H 

9-»*«5t«)2CH2C02a, !• 

9* (HI '»sarpho Una 

9*(K) -azecidine 

9-(N) ->N-«echylazecidlAla3^ f 

9- CN) -pyrrolidia« 

9-(K) -H-aesnyl-pyrrolidinitta, I* 

9-c:i) -M-m«chyi-siorphQliaiu3, I* 

9-(H) -H' -sezhylplperazine 

9- (N) -N' -disec:iylpiperasi.Ait:3» 

9-HH-C32 

9-SKC<0)CjSii 

9-HHC(0)CH2ar 

9-HH-C(NK)NH2 

9- (2) -c:iio?h«ne 

7-CCH3, 8-CCHj 
7-SCS3, 8-cca3 
l-SCHj. 8-SCH3 

«-ccH], a-ccsa 
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Further preferred compounds of the present invention 
comprise a core structure having two or more 
pharmaceutical ly active benzothiepine structures as 
described sJDOve, covalently bonded to the core moiety via 
5 functional linkages. Such active benzothiepine structures 
prefers^Dly comprise: 





(Formula DIVA) 



15 where r\ r', R\ R*, r', r\ r\ r\ X, q and n are as 

defined above, and r" is either a covalent bond or . 
arylene . 



10 



vro9«/4(015 comprise allcane diY 

the core moiety can co^ ^^^^^ ^^yi. 

acid, and pep^ polyalkane dxyJ-. 

,llcene diyl. ..^i carbohydrate, 

^wi poiyaiHoxy diyi. .^naiiy t^^^^ 

S-aV. m'. f " ^ ■ ' _ heceroaryl. or aryV. 
l„wrocycle. ^iyl. alKyn 

.^„eln aU«n, d.yl. ^« aiyl. 

" ito» .CUP - » • 

30.^ CO.^ - o.^ 
«^ ^ ' o . allcenyl. allcynyl. aryl. 

^loallcyl, heterocycle. ary 



15 



25 
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heterocycle, quaternary heteroaryl, P{0)R^R^, p'^r'^r^a", 
and P(0) (OR')OR*, and 

wherein said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 
can optionally have one or more carbons replaced by o, 

Nr', N^rVa-, S, so. S02. S'^r'^A-, Pr'', P{0)r', 
+ 78 

P R R or phisnylene. 

Exemplary core moieties include: 




ISO 
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5 wherein: 

is selected from the group consisting of C and 

and 

r" and R" eure independently selected from the 
group consisting of: 



30 



«Lr, — CH2- 



15 



O 
II 



s 

II 



o 
II 



s 
II 



20 



-ii- — SHJIH-, — iiHSO,-» -nd 



wherein R'*, R**, R** and R** are independently 
selected from all^l, alkenyl, all^laryl, aryl, 
arylalkyl , • cycloalkyl^;_Jiej;erQcycler--and 
-ligferocycloalleyl , 
25 A* is a phwnnacetttically acceptable anion, and Ic 

1 to 10. 
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In compounds of Formula DIV, R", R'S r" in 
Formulae DII and Dili, and r" in Formula Dili can be 
bonded at any of their 6-, 7-, 8-, or 9- positions to 
R"* In compounds of Formula DIVA, it is preferred that 
5 r" comprises a phenylene moiety bonded at a m- or p- 

position thereof to r". 

In another embodiment, a core moiety backbone, r", 
as discussed herein in Formulas DII suxd Dili can be 
multiply sxibstituted with more than four pendant active 

10 benzothiepine units, i.e., r'% r", r», and r" as 

discussed above, through multiple functional groups 
within the core moiety bac3cbone. The core moiety 
backbone unit, r", can comprise a single core moiety 
unit, mul timers thereof, and multimeric mixtures of the 

15 different core moiety units discussed herein, i.e., 

alone or in combination. The number of individual core 
moiety backbone \inits can range from about one to about 
100, preferably about one to about 80, more preferably 
about one to about 50, and even more preferably about 

20 one to about 25. The niimber of points of attachment of 

similar or different pendant active benzothiepine units 
within a single core moiety backbone unit can be in the 
range from about one to about 100, preferably about one 
to about 80, more preferably about one to about 50, and 

25 even more preferably about one to about 25, Such 

points of attachment can include bonds to C, S, O, N, 
or P within any of the groups encompassed by the 
definition; of r". 

The more preferred benzothiepine moieties 

30 comprising R*% R^^,- r" and/or r" conform to the 

preferred structures as outlined above for Formula I. 
The S-cairbon on each benzothiepine moiety can be 
achiral, and the sxibstituents R*, R*, r\ r\ r' and R* 
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can be selected from the preferred groups and 
combinations of stibstituents as discussed above. The 
core structures can comprise, for exaxnple, 
poly(oxyalkylene) or oligo (oxyalkylene) , especially 
5 poly- or oligo (oxyethylene) or poly- or 

oligo (oxypropylene) . 



Dosages, Formulations^ and Routes of Administration 

The ileal bile acid transport inhibitor compounds 

10 of the present invention can be administered for the 

prophylaxis and treatment of hyperlipidemic diseases or 
conditions by any means, preferably oral, that produce 
contact of these compounds with their site of action in 
the body, for exconple in the ileum of a mammal, e.g. , a 

15 human . 

For the prophylaxis or treatment of the conditions 
referred to above, the compoxmds of the present 
invention can be used as the compound per se. 

Phannaceutically acceptable salts are particularly 

20 suitable for medical applications because of their 

greater aqueous solubility relative to the parent 
compound. Such salts must clearly have a 
pharmaceutical ly acceptable anion or cation. Suitable 
pharmaceutically acceptable acid addition salts of the 

25 compounds of the present invention when possible 

include those derived from inorganic acids, such as 
hydrochloric , hydrobromic , phosphoric , metaphosphoric , 
nitric, sulfonic, and sulfuric acids, and organic acids 
such as acetic, benzenesulf onic, benzoic, citric, 

30 ethanesulf onic, fumaric, gluconic, glycolic, 

isothionic, lactic, lactobionic, maleic, malic, 
methanesulf onic , succinic, toluenesulf onic, tartaric, 
and trif luoroacetic acids. The chloride salt is 



153 
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particularly preferred for medical purposes. Suitable 
pharmaceutically acceptable base salts include ammonium 
salts, alkali metal salts such as sodium and potassium 
salts, and alkaline earth salts such as magnesium and 
calcium salts. 

The anions of the definition of A" in the present 
invention are, of course, also required to be 
pharmaceutically acceptable and are also selected from 
the above list. 

The compounds of the present invention can be 
presented with an acceptable carrier in the form of a 
pharmaceutical composition. The carrier must, of 
course, be acceptable in the sense of being compatible 
with the other ingredients of the composition and must 
not be deleterious to the recipient. The carrier can 
be a solid or a liquid, or both, and is preferably 
formulated with the compound as a unit-dose 
composition, for example, a tablet, which can contain 
from 0.05% to 95% by weight of the active compound. 
Other pharmacologically active substances caxi also be 
present, including other compounds of the present 
invention. The pharmaceutical compositions of the 
invention can be prepared by any of the well known 
techniques of pharmacy, consisting essentially of 
admixing the components. 

These compounds can be administered by smy 
conventional means available for use in conjunction 
with pharmaceuticals, either as individual therapeutic 
compounds or as a combination of therapeutic compounds. 

The amount of compound which is required to 
achieve the desired biological effect will, of course, 
depend on a number of factors such as the specific 
compound chosen, the use for which it is intended, the 
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mode of administration, and the clinical condition of 
the recipient. 

In general, a daily dose can be in the range of 
from about 0.3 to about 100 mg/kg bodyweight/day, 
preferaddly from about 1 mg to about 50 mg/kg 
bodyweight/day, more preferably from about 3 to about 
10 mg/kg bodyweight/day • This total daily dose can be 
administered to the patient in a single dose, or in 
proportionate multiple subdoses. Sxjbdoses can be 
administered 2 to 6 times per day. Doses can be in 
sustained release form effective to obtain desired 
results . 

Orally administrable unit dose formulations, such 
as tablets or capsules, can contain, for example, from 
about 0.1 to sibout 100 mg of benzothiepine compound, 
preferably about 1 to about 75 mg of compoxind, more 
preferably from about 10 to about 50 mg of compound. 
In the case of pharmaceutically acceptable salts, the 
weights indicated above refer to the weight of the 
benzothiepine ion derived from the salt. 

Oral delivery of an ileal bile acid transport 
inhibitor of the present invention can include 
formulations, as are well known in the art, to provide 
prolonged or sustained delivery of the drug to the . 
gastrointestinal tract by any number of mechanisms. 
These include, but are not limited to, pH sensitive 
release from the dosage form based on the changing pH 
of the small intestine, slow erosion of a tablet or 
capsule, retention in the stomach based on the physical 
properties of the formulation, bioadhesion of the 
dosage form to the mucosal lining of the intestinal 
tract, or enzymatic release of the active drug from the 
dosage form. The intended effect is to extend the time 
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period over which the active drug molecule is delivered 
to the site of action (the ile\jin) by manipulation of 
the dosage form. Thus, enteric-coated and enteric- 
coated controlled release formulations are within the 
scope of the present invention. Suitable enteric 
coatings include cellulose acetate phthalate, 
polyvinylace tate phthalate , 

hydroxypropylmethylcellulose phthalate and anionic 
polymers of methacrylic acid and methacrylic acid 
methyl' ester. 

When administered intravenously, the dose can, for 
example, be in the range of from about 0.1 mg/kg body 
weight to about 1.0 mg/kg body weight, preferably from 
about 0.25 mg/kg body weight to about 0.75 mg/kg body 
weight, more preferably from about 0.4 mg/kg body 
weight to about 0.6 mg/kg body weight. This dose can 
be conveniently administered as an infusion of from 
about 10 ng/kg body weight to about 100 ng/kg body 
weight per minute. Infusion fluids suitable for this 
purpose cfiua contain, for example, from about 0.1 ng to 
about 10 mg, preferably from about 1 ng to about 10 mg 
per milliliter. Unit doses can contain, for example, 
from about 1 mg to about 10 g of the compound of the 
present invention- Thus, ampoules for injection can 
contain, for exanqple, from about 1 mg to about 100 mg. 

Pharmaceutical compositions according to the 
present invention include those suitable for oral, 
rectal, topical, buccal <e.g-, sxiblingual) , and 
parenteral (e.g., subcutaneous , intramuscular , . 
intradermal, or intravenous) administration, although 
the most suitable route in any given case will depend 
on the nature and s verity of the condition being 
treated and on the nature of the particular compound 
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which is being used. In most cases, the preferred 
route of administration is oral. 

Pharmaceutical compositions suitable for oral 
administration can be presented in discrete units, such 
as capsules, cachets, lozenges, or tablets, each 
containing a predetermined amount of at least one 
compound of the present invention; as a powder or 
grsmules; as a solution or a suspension in aji aqueous 
or non-aqueous liquid; or as an oil-in-water or water- 
in-oi-1 emulsion. As indicated, such compositions can 
be prepared by any suitable method of pharmacy which 
includes the step of bringing into association the 
active compound (s) and the carrier (which can 
constitute one or more accessory ingredients) . In 
general, the compositions are prepared by xmiformly and 
intimately admixing the active compound with a liquid 
or finely divided solid carrier, or both, and then, if 
necessary, shaping the product. For example, a tablet 
can be prepared by compressing or molding a powder or 
granules of the compound, optionally with one or more 
assessory ingredients. Compressed tablets can be 
prepared by compressing, in a suitable machine, the 
compound in a free-flowing form, such as a powder or 
granules optionally mixed with a binder, lubricant, 
inert diluent amd/or surface active /dispersing 
agent (s) . Molded tablets can be made by molding, in a 
suitable machine, the powdered compound moistened with 
an inert liquid diluent. 

Pharmaceutical compositions suitable for buccal 
(s\ib- lingual) administration include lozenges 
comprising a compound of the present invention in a 
flavored base, usually sucrose, and acacia or 
tragacanth, and pastilles comprising the coxtqpoxind in an 

I5> 
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inert base such as gelatin and glycerin or sucrose and 
acacia. 

Pharmaceutical compositions suitable for 
parenteral administration conveniently comprise sterile 
aqueous preparations of a compound of the present 
invention. These preparations are preferably 
administered intravenously, although administration can 
also be effected by means of subcutaneous, 
intramuscular, or intradermal injection. Such 
preparations can conveniently be prepared by admixing 
the compound with water and rendering the resulting 
solution sterile and isotonic with the blood. 
Injectable compositions according to the invention will 
generally contain from 0.1 to 5% w/w of a compound 
disclosed herein. 

Pharmaceutical compositions suitable for rectal 
administration are preferably presented as xinit-dose 
suppositories. These can be prepared by admixing a 
compound of the present invention with one or more 
conventional solid carriers, for example, cocoa butter, 
and then shaping the resulting mixture. 

Pharmaceutical compositions suitable for topical 
application to the skin preferably take the form of an 
ointment, cream, lotion, paste, gel, spray, aerosol/ or 
oil. Carriers which can be used include vaseline, 
lanoline. polyethylene glycols, alcohols, and 
combinations of two or more thereof- The active 
compound is generally present at a concentration of 
from 0.1 to 15% w/w of the composition, for example, 
from 0.5 to 2%. 

Transdermal administration is also possible. 
Pharmaceutical compositions suitable for transdermal 
administration can be presented as discrete patches 
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adapted to remain in intimate contact with the 
epidermis of the recipient for a prolonged period of 
time. Such patches suitably contain a compound of the 
present invention in an optionally buffered, aqueous 
solution/ dissolved and/or dispersed in an adhesive, or 
dispersed in a polymer. A suitable concentration of 
the active compound is about 1% to 35%, preferably 
about 3% to 15%. As one particular possibility, the 
compound can be delivered from the patch by 
electrotransport or iontophoresis, for example, as 
described in Pharmaceutical Research . 3(6), 318 (1986). 

In any case, the amount of active ingredient that 
can be combined with carrier materials to produce a 
single dosage form to be administered will vary 
depending upon the host treated and the particular, mode 
of administration. 

The solid dosage forms for oral administration 
including capsules, tablets, pills, powders, and 
granules noted above comprise one or more compounds of 
the present invention admixed with at least one inert 
diluent such as sucrose, lactose, or starch. Such 
dosage forms may also comprise, as in normal practice, 
additional substances other than inert diluents, e.g., 
lubricating agents such as magnesium stearate. In the 
case of capsules, tablets, and pills, the dosage forms 
may also comprise buffering agents. Tablets and pills 
can additionally be prepared with enteric coatings. 

Liquid dosage forms for oral administration can 
include pharmaceutically acceptable emulsions, 
solutions, suspensions, syrups, and elixirs containing 
inert diluents commonly used in the art, such as water. 
Such compositions may also comprise adjuvants, such as 
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wetting agents, emulsifying and suspending agents, and 
sweetening, flavoring, and perfuming agents. 

Injectable preparations, for example, sterile 
injectable acjueous or oleaginous suspensions may be 
formulated according to the known art using suitable 
dispersing or setting agents and suspending agents. 
The sterile injectable preparation may also be a 
sterile injectable solution or suspension in a nontoxic 
.parenterally acceptable diluent or solvent, for 
example, as a solution in 1, 3-butanediol . Among the 
acceptable vehicles and solvents that may be employed 
are water. Ringer's solution, and isotonic sodium 
chloride solution. In addition, sterile, fixed oils 
are conventionally employed as a solvent or suspending 
medium. For this purpose any bland fixed oil may be 
employed including synthetic mono- or diglycerides . In 
addition, fatty acids such as oleic acid find use in 
the preparation of injectables. 

Pharmaceutically acceptable carriers encompass all 
the foregoing and the like. 

In combination therapy, administration of the 
ileal bile acid transport inhibitor and HMG Co-A 
reductase inhibitor may take place sequentially in 
separate formulations, or may be accomplished by 
simultaneous administration in a single formulation or 
separate formulations. Administration may be 
accomplished by oral route, or by intravenous, 
intramuscular, or subcutaneous injections- The 
formulation may be in the form of a bolus, or in the 
form of aaqueous or non-aqueous isotonic sterile 
injection solutions or suspensions. These solutions 
and suspensions may be prepared from sterile powders or 
granules having one or more pharmaceutically-acceptable 
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caorriers or diluents, or a binder such as gelatin or 
hydroxypropylmethyl cellulose, together with one or 
more of a lubricant, preservative, surface active or 
dispersing agent. 
5 For oral administration, the pharmaceutical 

composition may be in the form of, for example, a 
tablet, capsule, suspension, or liquid. Capsules, 
tcdDlets, etc., can be prepared by conventional methods 
well known in the art. The pharmaceutical composition 

10 is preferably made in the form of a dosage unit 

containing a particular amount of the active ingredient 
or ingredients- Examples of dosage units are tablets 
or capsules. These may with advantage contain one or 
more ileal bile acid transport inhibitors in an amount 

15 described above. In the case of HMG Co~A reductase 

inhibitors, the dose range may be from about 0.01 mg to 
about 500 mg or any other dose, dependent upon the 
specific inhibitor, as is known in the art- 

The active ingredients may also be administered by 

20 injection as a composition wherein, for example, 

saline, dextrose, or water may be used as a suitable 
carrier. A suitable daily dose of each active 
inhibitor is one that achieves the same blood serum 
level as produced by oral administration as described 

25 above. 

The active inhibitors may further be administered 
by any dual combination of oral /oral, oral /parenteral, 
or par enteral /par enteral route. 

Pharmaceutical compositions for use in the' 

30 treatment methods of the present invention may be 

administered in oral form or by intravenous 
administration. Oral administration of the combination 
therapy is preferred. Dosing for oral administration 

\\o\ 
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may be with a regimen calling for single daily dose, or 
for a single dose every other day, or for multiple, 
spaced doses throughout the day. The iiahibitors which 
make up the combination therapy may be administered 
simultaneously, either in a combined dosage form or in 
separate dosage forms intended for substantially 
simultaneous oral administration. The inhibitors which 
make up the combination therapy may also be 
administered sequentially, with either inhibitor being 
administered by a regimen calling for two-step 
ingestion. Thus, a regimen may call for sequential 
administration of the inhibitors with spaced-apart 
ingestion of the separate, active agents. The time 
period between the multiple ingestion steps may range 
from a few minutes to several hours, depending upon the 
properties of each inhibitor such as potency, 
solubility, bioavailability, plasma half-life and 
kinetic profile of the inhibitor, as well as depending 
upon the age and condition of the patient. The 
inhibitors of the combined therapy whether administered 
simultaneously, substantially simultaneously, or 
sequentially, may involve a regimen calling for 
administration of one inhibitor by oral route and the 
other inhibitor by intravenous route. Whether the 
inhibitors of the combined therapy are administered by 
oral or intravenous route, separately or together, each 
such inhibitor will be contained in a suitable 
pharmaceutical formulation of pharmaceutically- 
acceptable excipients, diluents or other formulations 
components. Examples of suitable pharmaceutically- 
acceptable formulations containing the inhibitors for 
oral administration are given above. 

[b7- 
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Treatment Reaimeii 

The dosage regimen to prevent, give relief from, 
or aimeliorate a disease condition having hyperlipemia 
as an element of the disease, e.g., atherosclerosis, or 
to protect against or treat further high cholesterol 
plasma or blood levels with the compounds and/or 
compositions of the present invention is selected in 
accordance with a variety of factors. These include 
the type, age, weight, sex, diet, and medical condition 
of the patient, the severity of the disease, the route 
of administration, pharmacological considerations such 
as the activity, efficacy, pharmacokinetics and 
toxicology profiles of the particular compound 
employed, whether a drug delivery system is utilized, 
and whether the compound is administered as part of a 
drug combination- Thus, the dosage regimen actually 
employed may vary widely and therefore deviate from the 
preferred dosage regimen set forth above. 

Initial treatment of a patient suffering from a 
hyperlipidemic condition can begin with the dosages 
indicated above. Treatment should generally be 
continued as necessary over a period of several weeks 
to several months or years until the hyperlipidemic 
disease condition has been controlled or eliminated. 
Patients undergoing treatment with the compounds or 
compositions disclosed herein can be routinely 
monitored by, for example, measuring seimm LDL and 
total cholesterol levels by any of the methods well 
known in the art, to determine the effectiveness of the 
combination therapy. . Continuous analysis of such data 
permits modification of the treatment regimen during 



wo 98/40375 PCT/US98/03792 

therapy so that optimal e££ective amounts of each type 
o£ inhibitor are administered at any point in time, and 
so that the duration of treatment can be determined as 
well. In this way, the treatment regimen/dosing 
schedule cfiui be rationally modified over the course of 
therapy so that the lowest amount of ileal bile acid 
transport inhibitor and HMG Co-A reductase inhibitor 
which together exhibit satisfactory effectiveness is 
administered, and so that administration is continued 
only so long as is necessary to successfully treat the 
hyperlipidemic condition . 

A potential advantage of the combination therapy 
disclosed herein may be reduction of the amount of 
ileal bile acid transport inhibitor, HMG Co-A reductase 
inhibitor, or both, effective in treating 
hyperlipidemic conditions such as atherosclerosis and 
hypercholesterolemia. 

The following non-limiting examples serve to 
illustrate various aspects of the present invention. 
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EXAMPLES OF SYNTHETIC PROCSDURES 

2-Ethyl-2- (mesyloxymethyDhexanal (1) 
To a cold (10 ^C) solution of 12.6 g (0.11 mole) of 
methanesulf onyl chloride and 10.3 g (0.13 mole) of 
triethylamine was added dropwise 15.8 g of 2-ethyl-2- 
(hydroxymethyl)hexanal, prepared according to the 
procedure described in Chem. Ber. 98, 728-734 (1965), 
while maintaining the reaction temperature below 30 ®C. 
The reaction mixture was stirred at room temperature 
for IB h, quenched with dilute HCl and extracted with 
methlyene chloride. The methylene chloride extract was 
dried over MgSO^ and concentrated in vacuo to give 24.4 
g of brown oil. 

pyeoaration 2 

2- ( ( 2 -Benzoylphenylthio) methyl) -2-etliylhex2mal 
A mixture of 31 g (0.144. mol) of 2- ^ 
mercaptobenzophenone, prepared according to the ^^f^ 
procedure described in WO 93/16055^ 24.4 g (0.1 mole) 
of 2-ethyl-2- (mesyloxymethyl) -hexauial (1), 14.8 g 
(0.146 mole) of triethylamine, and 80 roL of 2- 
methoxyethyl ether was held at reflux for 24 h. The 
reaction mixture was poured into 3N HCl and extracted 
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with 300 znL of methylene chloride. The methylene 
chloride layer was washed with 300 ml* of 10% NaOH, 
dried over MgSO^ and concentrated in vacuo to remove 2- 
methoxyethyl ether. The residue was purified by HPLC 
(10% EtOAc-hexane) to give 20.5 g (58%) of 2 as an oil. 

Example 1 

3 -Butyl-3 -ethyl- 5-phenyl-2 , 3 -dihydrobenzothiepine ( 3 ) ^ 
cis-3 -Butyl-3 -ethyl-5-phenyl-2 , 3 -dihydrobenzothlepixx- 
(5ir)4-one (4a) and trans-3-Butyl-3-ethyl-5-pJienyl-2, 3- 
dihydro-benzothiepin-(5H)4-one (4b) ^-Y'^'V'^ * f^^'^Ci 



A mixture of 2.6 g (0.04 mole) of zinc dust, 7.2 g^ 
(0.047 mole) of TiCl, and 80 mL of anhydrous ethylene 
glycol dimethyl ether (DME) was held at reflux for 2 h. 
The reaction mixture was cooled to 5 ^C. To the 
reaction mixture was added dropwise a solution of 3.54 
g (0.01 mole) of 2 in 30 mL of DME in 40 min. The 
reaction mixture was stirred at room temperature for 16 
h and then was held at reflux for 2 h and cooled before 
being poured into brine. The organic was extract into 
methylene chloride. The methylene chloride extract was 
dried over MgSO^ and concentrated in vacuo. The residue 
was purified by HPLC (hexane) to give 1.7 g (43%) of 3 
as an oil in the first fraction. The second fraction 
was discarded and the third fraction was further 
purified by HPLC (hexane) to give 0.07 g (2%) of 4a in 
the earlier fraction and 0.1 g (3%) of 4b in the later 
fraction. 

E?<;$tmpl,e 2 

cis-3 -Butyl - 3 -ethyl - 5 -phenyl -2,3- dihydr obenzo thlepin- 
(5J5r)4-one-l, 1-dioxide (5a) and traas-3-Biityl-3-etbyl-5- 
phenyl-2, 3-dihydro-benzothiepin- (5i04-o&e-l, 1-dloxide 



To a solution of 1.2 g (3.5 mmcTe) of 50-60% MCPBA in 
20 mL of methylene chloride was added 0.59 g (1.75 




(5b) 
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xnmole) o£ a mixture of 4a and 4b in 10 xnlj o£ methylene 
chlorids- The reaction mixture was stirred for 20 h. An 
additional 1,2 g (1.75 mmole) of 50-60% MAPBA was added 
emd the reaction mixture was stirred for an additional 
3 h then was triturated with 50 mL of 10% NaOH- The 
insoluble solid was filtered- The methylene chloride 
layer of the filtrate was washed with brine, dried over 
MgSO^, and concentrated in vacuo. The residual syrup 
was purified by HPLC (5% EtOAc-hexane) to give 0.2 g 
(30%)of 5a as an oil in the first fraction and 0.17 g 
(26%) of 5b as an oil in the second fraction. 



(3a, 4a, 5b) 3-ButyI-3-ethyl-4-hydroxy-5-phenyl-2, 3,4, 5- 
tetrahydrobenzothiepine-1, 1-dioxide ( 6a) , (3a, 4b, 5a) 3- 
Butyl-3-ethyl-4-hydroxy-5-phenyl-2,3, 4, S-tetrahydro- 



( 3 a , 4b , 5b } 3 -Butyl - 3 • ethyl - 4 -hydroxy- 5 -phenyl - 2,3,4,5- 

tetrahydrobenzothiepine-l, 1-dioxide ( 6d) 

A. Reduction of 5a and 5b wit:h Sodium Borohydride 

To a solution of 0.22 g (0.59 mmole) of 5b in 10 mL of 
ethanol was added 0.24 g (6.4 mmole) of sodium 
borohydride. The reaction mixture was stirred at room 
temperature for 18 h and concentrated in vacuo to 
remove ethanol. The residue was triturated with water 
and extracted with methylene chloride. The methylene 
chloride extract was dried over MgSO^ and concentrated 
in vacuo to give 0.2 g of syjnip. In a separate 
experiment, 0.45 g of 5a was treated with 0.44 g of 
sodium borohydride in 10 mL of ethemol and was worked 
up as described above to give 0.5 ^ of syrup which was 
identical to the 0.2 g of syrup obtained above. These 
two materials were combined and purified by HPLC using 
10% EtOAc-hexane as eluant. The first fraction was 0.18 
g (27%) of 6a as a syrup. The second fraction was 0.2 g 



Example 3 




benzothiepine-1, 1 -dioxide (6b), (3a, 4a, 5a) 3-] 
ethyl - 4 -hydroxy- 5 -phenyl - 2,3,4,5- 
tetrahydrobenzothiepine-1, 1-dioxide (6c) , and 
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(30%) o£ 6b also as a syrup. The coliixnn was then eluted 
with 20% EtOAc-hexane to give 0.077 g (11%) of 6c in 
the third fraction as a solid • Recrystallization from 
hexcine gave a solid, mp 179-181 °C. Finally, the coliimn 
5 was eluted with 30% EtOAc-hexane to give 0.08 g (12%) 

of 6d in the fourth fraction as a solid. 
Recrystallization from hexane gave a solid, mp 160-161 

10 B. Conversion of 6a to 6c and 6d with NaOR and PTC 

To a solution of 0.29 g (0.78 mmole) of 6a in 10 mL 
CHjClj , was added 9 g of 4 0% NaOH. The reaction mixture 
was stirred for 0.5 h at room temperature and was added 

15 one drop of Aliquat-336 (methyl tricaprylylammonium 

chloride) phase transfer catalyst (PTC) . The mixture 
was stirred for 0.5 h at room temperature before being 
treated with 25 mL of ice-crystals then was extracted 
with CHjClj (3x10 ml), dried over MgSO^ and concentrated 

20 in vacuo to recover 0.17 g of a colorless film. The 

components of this mixture were separated using an HPLC 
and eluted with EtOAc-hexane to give 12.8 mg (4%) of 2- 
(2-benzylphenylsulfonylmethyl) -2-ethylhexenal in the 
first fraction, 30.9 mg (11%) of 6c in the second 

25 fraction and 90.0 mg (31%) of 6d in the third fraction. 

Oxidation of 6a to 5b 

To a solution of 0.20 g (0.52 mmole) of 6a in 5 mL of 
CHjClj was added 0.23 g (1.0 mmole) of pyridinium 

30 chlorochromate . The reaction mixture was stirred for 2 

h then was treated with additional 0.23 g of pyridinium 
chlorochromate and stirred overnight. The dark reaction 
mixture was poured into a ceramic filterfrit containing 
silica gel and was eluted with CH,C1,. The filtrate was 

35 concentrated in vacuo to recover 167 mg (87%) of 5b as 

a colorless oil. 
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Example 4 

3-Butyl-3-etliyl-5-pliexiyl-2^ 3-aihydrobenzotliiepine-l^ 1- 
dioxide (7) foT^'^' 




To a solution of 5,13 g (15.9 inmole) of 3 in 50 itiL of 
CH^CljWas added 10 g (31.9 minole)of 50-60% MCPBA (m- 
chloroperoxybenzoic acid) portionwise causing a mild 
reflxix and formation of a white solid. The reaction 
mixture was allowed to stir overnight under and was 
10 triturated with 25 mL of water followed by 50 mL of 10% 

NaOH solution. The organic was extracted into CHjCl^ 
(4x20 mL) . The CH^Clj extract was dried over MgSO^ and 
evaporated to dryness to recover 4.9 g (87%) of an 
opaque viscous oil . 

15 

Example 5 

(laa, 2b, 8ba ) 2-Butyl-2-ethyl-8b-phenyl-la, 2, 3, 8b- 
tetrahydro-benzothiepino [4,5 -Jb] oxirene-4 , 4 -dioxide ( 8a) 
(laa, 2a, 8ba) 2-Butyl-2-ethyl-8b-phenyl-la, 2, 3 , 8b- 
20 tetrahydro-benzothiepino [4, 5-Jb] oxireno-4, 4-dioxide 



(8b) 




1*^4.03 mole) of 3 in 25 mL of 



To 1.3 .03 mole) of^ in 25 mL of CHCl, was added 

portionwise 5 g (14.1 mmole) of 50-60 % MCPBA causing a 
25 mild exotherm. The reaction mixture was stirred under 

N, overnight and was then held at reflux for 3 h. The 
insoluble white slurry was filtered. The filtrate was 
extracted with 10% potassixam carbonate (3x50 mL) , once 
with brine, dried over MgSO^, and concentrated in vacuo 
30 to give 1.37 g of a light yellow oil. Purification by 

... HPLC gave 0.65 g of crystalline product. This product 
is a mixture of two isomers . Trituration of this 
crystalline product in hexane recovered 141.7 mg (10%) 
of a white crystalline product. This isomer was 
35 characterized by NMR and mass spectra to be the 

{laa,2b,8ba) isomer 8a- The hexauie filtrate was 
concentrated in vacuo to give 206 mg of white film 
which is a mixture of 30% 8a and 70% 8b by NMR. 
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cis-3-Butyl-3-ethyl-5-pliex^l-.2 , S-tetrahydro- ^ ( 
benzothiepine-l, 1-dioxide (9a) , trans-3-Butyl-3-ethyl- 
5 5-plieayl-2^ 3, 4, S-tetrahydrobenzothiepino-l, 1-dioxide 

(9b) , and 3-Butyl-3-ethyl-4-liydroxy-5-cyclobexylidiae- 
2,3,4^ S-te^rabydrobenzotibieplne-l, l-dioxide (10) 

A inixture of 0.15 g (0.4 mmole) of a 3:7 mixture of 8a 

10 and 8b was dissolved in 15 ml MeOH in a 3 oz. 

•Fisher/Porter vessel, then was added 0.1 g of 10% Pd/C 
catalyst. This mixture was hydrogenated at 70 psi 
for 5 h and filtered. The filtrate was evaporated to 
dryness in vacuo to recover 0.117 g of a colorless oil. 

15 This material was purified by HPLC eluting with EtOAc- 

hexane. The first fraction was 4.2 mg (3%) of 9b. The 
second fraction, 5.0 mg (4%), was a 50/50 mixture of 9a 
and 9b. The third fraction was 8.8 mg (6%) of 6a . The 
fourth fraction was 25.5 mg (18%) of 6b. The fifth 

20 fraction was 9.6 mg (7%) of a mixture of 6b and a 

product believed to be 3-butyl-3-ethyl-4 , 5-dihydroxy-5- 
phenyl-2 ,3,4, 5-tetrahydrobenzothiepine-l , 1-dioxide 
based on mass spectrum. The sixth fraction was 7.5 mg 
(5%) of a mixture of Sd and one of the isomers of 10, 

25 10a. 

E?<;»mp3.q 7 

In another experiment, a product (3.7 g) from 
epoxidation of 3 with excess MCPBA in ref luxing CHCl, 

30 under air was hydrogenated in 100 mL of methanol using 

1 g of 10% Pd/C catalyst and 70 psi hydrogen. The 
product was purified by HPLC to give 0.9 g (25%) of 9b, 
0.45 g (13%) of 9a, 0.27 g (7%) of 6a, 0.51 g (14%) of 
6b, .0.02 g (1%) of 6c, 0.06 g (2%) of one isoxaer of 10, 

35 10a and 0.03 g (1%) of another isomer of 10, 10b. 



\nc> 
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2- ( (2-Benzoylphenylt:}iio)metliyl) butyraldehyde (11) 



To an ice bath cooled solution of 9.76 g (0.116 mole ) 
of 2-ethylacrolein in 40 itiL. of dry THF was added 24.6 g 
(0.116 mole) of 2-"mercaptoben2cphenone in 40 mL of THF 
followed by 13 g (0.128 mole) of triethylamine . The 
reaction mixture was stirred at room temperature for 3 
days , diluted with ether, and was washed successively 
with dilute HCl, brine, and 1 M potassium carbonate. 
The ether layer was dried over MgSO^ auid concentrated 
in vacuo. The residue was purified by HPLC (10% EtOAc- 
hexane) to give 22 g (64%) of 11 in the second 
fraction. An attempt to further purifiy this material 
by kugelrohr distillation at 0.5 torr (160-190 °C) gave 
a fraction (12.2 g) which contained starting material 
indicating a reversed reaction during distillation. 
This material was dissolved in ether (100 mL) and was 
washed with 50 mL of 1 M potassium carbonate three 
times to give 6.0 g of a syrup which was purified by 
HPLC (10% EtOAc-hexane) to give 5.6 g of pure 11. 



Example 9 

3-Ethyl-5-phenyl-2, 3-dihydrobenzothiepine (12) 




To a mixture of 2.61 g (0.04 mole) of zinc dust and 60 
mL of DM£ was added 7.5 g (0.048 mole) of TiCl,. The 
reaction mixture was held at reflxix for 2 h. A solution 
of 2.98 g (0.01 mole) of 11 was added dropwise in 1 h. 
The reaction mixture was held at reflux for 18 h, 
cooled and poured into water. The organic was extracted 
into ether. The ether layer was washed with brine and 
filtered through Celite. The filtrate was dried over 
MgSO« aiid concentrated. The residual oil (2.5 g) was 
purified by HPLC to give 2.06 g (77%) of 12 as, an oil 
in the second fraction. 



ni 
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{laa^2a,8ba) 2-Et2iyl.8b-phenyl.la, 2, 3, Sb-totrahydro- 
benzothiepino- £4, 5-b]oxirene-4/ 4 -dioxide (13) 

To a solution of 1,5 g (5.64 irnnole) of 12 in 25 ml of 
CHCl, was added 6.8 g (19.4 inmole) of 50-60% MCPB 
portionwise causing an exothem and formation of a white 
solid. The mixture was stirred at room temperature 
overnight diluted with 100 ml methylene chloride and 
washed successively with 10% K^CO, (4x50 ml), water 
'(twice with 25 ml) and brine. The organic layer was 
then dried over MgSO^ and evaporated to dryness to 
recover 1.47 g of an off white solid, 'h NMR indicated 
that only one isomer is present. This solid was 
slurried in 200 ml of warm Et,0 and filtered to give 
0.82 g (46%) of 13 as a white solid, mp 185-186.5 ^C. 

Example 11 

(3a, 4b, 5a) - 3-Ethyl-4-hyd2:oxy-5-phenyl-2, 3, 4, 5- 
tetxahydro-ben2othiepine-l,l-dioxide (14a) , (3a, 4b, 5b) 
3 -Ethyl - 4 -hydroxy- 5 -phenyl- 2 ,3,4,5- 

tetrahydrobenzothiepine- 1,1 -dioxide (14b), and cis-3- 
Ethyl-5 -phenyl- 2, 3, 4, S-tetrahydro-benzothiepine-l, 1- 

dioxid. (15) tgj^^^rt csc!!^" (3r"""V-« 

A mixture of 0.5 g (1.6 mole) of 13, 50 ml of acetic 
acid and 0.5 g of 10% Pd/C catalyst was hydrogenated 
with 70 psi hydrogen for 4 h. The crude reaction slurry 
was filtered and the filtrate was stirred with 150 ml 
of a saturated NaHCO, solution followed by 89 g of 
NaHCO, powder portionwise to neutralize the rest of 
acetic acid. The mixture was extracted with methylene 
chloride (4x25 ml) , then the organic layer was dried 
over MgSO^ and concentrated in vacuo to give 0.44 g 
(87%) of a volximinous white solid which was purified by 
HPLC (EtOAc-Hexane) to give 26.8 mg (6%) of IS in the 
first fraction, 272 mg (54%) of 14a as a solid, mp 142- 
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143.5 in the second fraction, and 35 mg (7%) of 

impure 14b in the third fraction. 

2-Ethyl-2- ( (2-Hydroa^xnethylphenyl) thiomethyl ) hexenal 



A mixture of 5.0 g (0.036 mole) of 2-mercaptobenzyl 
alcohol, 6.4 g (0.032 mole) of 1, 3.6 g (0.036 mole) of 
•trie thy 1 amine and 25 mL of 2-methoxyethyl ether was 
held at reflxix for 7 h. Additional 1.1 g of 
mere apt obenzyl alcohol and 0.72 g of triethylamine was 
added to the reaction mixture cind the mixture was held 
at reflux for additional 16 h. The reaction mixture was 
cooled and poured into 6N HCl and extracted with 
methylene chloride. The methylene chloride extract was 
washed twice with 10% NaOK, dried over MgSO^ and 
concentrated in vacuo to give 9.6 g of residue. 
Purification by HPLC (20% EtOAc-hexane) gave 3.7 g 
(41%) of 16 as an oil. 



2-Ethyl-2- ( (2-fonnylphenyl) thiomethyl) hexenal (17) 

A mixture of 3.7 g of 16, 5.6 g (0,026 mole) of 
pyridinium chlorochromate, 2 g of Celite and 30 mL of 
methylene chloride was stirred for 18 h and filtered, 
through a bed of silica gel. The silica gel was eluted 
with methylene chloride. The combined methylene 
chloride eluant was purified by HPLC (20% ETOAc-hexane) 
to give 2.4 g (66%) of an oil. 



3-Butyl-3-ethyl*2, 3-dihydrobenzothiepine (18) 

A mixture of 2.6 g (0.04 mole) of zinc dust, 7.2 g 
(0.047 mole) of TiCl,, and 50 mL of DME was held at 



(16) 






n3 
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reflux for 2 h and cooled to room temperature. To this 
mixture was added 2.4 g (8.6 mmole) of 17 in 20 mL of 
DME in 10 min. The reaction mixture was stirred at room 
temperature for 2 h and held at ref Ixax for 1 h then was 
let standing at room temperature over weekend. The 
reaction mixture was poured into dilute HCl and was 
stirred with methylene chloride. The methylene 
chloride-water mixture was filtered through Celite. The 
methylene chloride layer was washed with brine, dried 
over HgSO^, and concentrated in vacuo to give 3.0 g of 
a residue. Purification by HPLC gave 0.41 g (20%) of 18 
as an oil in the early fraction. 

Example 15 

(laa/ 2a, Bba ) 2-Butyl-2-ethyl-la,2/3, Sb-tetrahydro- 
benzothiepino [4,5 -Jb] oxirene-4 , 4-dioxide ( 19a) suid 

{ laa , 2b , 8ba) 2-Butyl-2 -ethyl- 8b-phenyl- la, 2,3, 8b- 
tetraLhydro-benzothiepino[4, 5-b] oxirene-4 / 4 -dioxide 



To a solution of 0.4 g of 0.4 g (1.6 mmole) of 18 in 30 
mL of methylene chloride was added 2.2 g (3.2 mmole) of 
50-60% MCPBA, The. reaction mixture was stirred for 2 h 
and concentrated in vacuo. The residue was dissolved in 
30 mL of CHCl, and was held at reflux for 18 h under N^. 
The reaction mixture was stirred with 100 mL of 10% 
NaOH and 5 g of sodium sulfite. The methylene chloride 
layer was washed with brine, dried over MgSO^ and 
concentrated in vacuo. The residue was purified by HPLC 
(20% EtOAc-hexane) to give a third fraction which was 
further purified by HPLC (10% EtOAc-hexane) to give 
0.12 g of syrup in the first fraction. 

Recrystallization from hexeine gave 0.08 g (17%) of 19a, 
mp 89.5-105.5 ^C. The mother liquor from the first 
fraction was combined with the second fraction . and was 
further purified by HPLC to give additional 19a in the 
first fraction and 60 mg of 19b in the second fraction. 





wo 98/40375 



PCTAJS98/03792 



Crystallization from hexane gave 56 mg of a white 
solid. 

3-Butyl-3-ethyl-4^ 5-ailiyaro3v5-plienyl-2^ 3, 4, 5- 
tetralxyclro-bonzotbiepino-l,l-dioxido (20) ^.^^^^^^^ 

This product was isolated along with 6b from '^T 014 
hydrogenation of a mixture of 8a and 8b. LZ^ 



Example 17 

3-Butyl-3-etliyl-4-hydroxy-5-plienyltliio-2, 3,4,5- 

totrahydro-benzotliiepiae-l/l-aioxido (21) C^X^ 

A mixture of 25 mg (0.085 mmole) of 19b, 0.27 g (2.7 (^\) 
romole) of thiophenol, 0.37 g (2.7 mmole) of potassium 
carbonate, and 4 mL of DMF was stirred at room 
temperature under N, for 19 h. The reaction mixture was 
poured into water and extracted with methylene 
chloride. The methylene chloride layer was washed 
successively with 10% NaOH and brine, dried over MgSO,. 
and concentrated in vacuo to give 0.19 g of semisolid 
which contain substantial amounts of diphenyl 
disulfide. This material was purified by HPLC (5% 
EtOAc -hexane) to remove diphenyl disulfide in the first 
fraction. The colxomn was then eluted with 20% EtOAc- 
hexane to give 17 mg of a first fraction, 4 mg of a 
second fraction and 11 mg of a third fraction which, 
were three different isomers of 21, i.e. 21a, 21b, and 
21c, respectively, by *H NMR and mass spectra. 

fvamole 18 . 
Alternative Synthesis of 6c and 6d 

A. Preparation from 2- ( (2-Benzoylphenylthio)methyl) -2- 
etbylhexanal (2) 

Step 1. 2-((2-Benzoylphenylsulfoayl)methyl)-2- 
ethylbexanal (44) ^^^"^"V®*^ 



C44-') 
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To a solution of 9.0 g (0.025 mole) of compound 2 in 
100 ml of methylene chloride was added 14.6 g (0.025 
mol) of 50-60% MCPBA portionwise. The reaction mixture 
was stirred at room temperature for 64 h then was 
stirred with 200 ml of 1 M potassitim carbonate and 
filtered through Celite. The methylene chloride layer 
was washed twice with 3 00 ml of 1 M potassium 
carbonate, once with 10% sodium hydroxide and once with 
brine. The insoluble solid formed during washing was 
removed by filtration through Celite. The methylene 
chloride solution was dried and concentrated in vacuo 
to give 9.2 g (95%) of semisolid. A portion (2.6 g) of 
this solid was purified by HPLC(10% ethyl acetate- 
hexane) to give 1.9 g of crystals, mp 135-136 <=>C 

Step 2. 2-( (2-Ben2ylphenylsulfonyl)methyl) -2- 



A solution of 50 g (0.13 mole) of crude 44 in 250 ml of 
methylene chloride was divided in two portions and 
charged to two Fisher-Porter bottles. To each bottle 
was charged 125 ml of methanol and 5 g of 10% Pd/C- The 
bottles were pressurized with 70 psi of hydrogen and 
the reaction mixture was stirred at room temperature 
for 7 h before being charged with an additional 5 g of 
10% Pd/C. The reaction mixture was again hydrogenated 
with 70 psi of hydrogen for 7 h. This procedure was 
repeated one more time but only 1 g of Pd/C was charged 
to the reaction mixture. The combined reaction mixture 
was filtered and concentrated in vacuo to give 46.8 g 
of 45 as brown oil. 

step 3. (Bar 4a/ 5a) 3-Butyl-3-ethyl-4-hydroxy-5-phenyl- 
2/3/4/ 5-tetrahydrobenzothiepine-l,l-dioxiao (6c)/ and 
( 3 a / 4b / 5b ) 3 -Butyl-3 -etlxyl-4 -hydroxy- 5 -phenyl-2 / 3 / 4 / 5- 
tetrahydrobenzothiepine-l/ 1-dioxide ( 6d) 



e thylhexanal (45) 
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To a solution of 27.3 g (73.4 mmole) of 45 in 300 ml of 
anhydrous THF cooled to 2 ®C with an ice bath was added 
9.7 g (73.4 mmole) of 95% potassium t-butoxide. The 
reaction mixture was stirred for 20 min, quenched with 
300 ml of 10% HCl and extracted with methylene 
chloride. The methylene chloride layer was dried over 
magnesium sulfate and concentrated in vacuo to give 
24.7 g of yellow oil. Purification by HPLC (ethyl 
acetate-hexane) yielded 9.4 g of recovered 45 in the 
first fraction, 5.5 g (20%) of 6c in the second 
fraction and 6.5 g (24%) of 6d in the third fraction. 



B. Preparation from 2-hydroxydiphenylmethane 
step 1. 2-mercaptodiphenylixiethane (46) 




To a 500 ml flask was charged 16 g (0.33 mol) of 60% 
sodium hydride oil dispersion. The sodium hydride was 
washed twice with 50 ml of hexane. To the reaction 
flask was charged 100 ml of DMF. To this mixture was 
added a solution of 55.2 g (0.3 mol) of 2- 
hydroxydiphenylme thane in 200 ml of DMF in 1 h while 
temperature was maintained below 30 ®C by an ice-water 
bath. After complete addition of the reagent, the 
mixture was stirred at room temperature for 3 0 min then 
cooled with an ice bath. To the reaction mixture was 
added 49.4 g (0.4 mole) of dimethyl thiocarbamoyl 
chloride at once. The ice bath was removed and the 
reaction mixture was stirred at room temperature for 18 
h before being poured into 300 ml of water. The organic 
was extracted into 500 ml of toluene. The toluene layer 
was washed successively with 10% sodirim hydroxide and 
brine and was concentrated in vacuo to give 78.6 g of a 
yellow oil which was 95% pure dimethyl O-2-benzylphenyl 
thiocarbamate . This oil was heated at 280-300 •^C in a 
kugelrohhr pot under house vacuum for 30 min. The 
residue was kugelrohr distilled at 1 torr (180-280 ^C) . 
The distillate (56.3 g) was crystallized from methanol 
to give 37.3 g (46%) of the rearranged product dimethyl 

in 
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S-2-benzylphenyl thiocarbajnate as a yellow solid. A 
mixture of 57 g (0.21 mole) of this yellow solid, 30 g 
of potassi\im hydroxide and 150 ml of methanol was 
stirred overnight then was concentrated in vacuo. The 
residue was diluted with 200 ml of water and extracted 
with ether- The aqueous layer was made acidic with 
concentrate HCl, The oily suspension was extracted into 
ether. The ether extract was dried over magnesixim 
sulfate and concentrated in vacuo. The residue was 
crystallized from hexane to give 37.1 g (88%) of 2- 
mer cap todiphenylme thane as a yellow solid. 

Step 2. 2-( (2-Benzylphenylthio)methyl)-2-ethylhexanal 



A mixture of 60 g (03 mole) of yellow solid from step 
1, 7 0 g (0.3 mole) of compound 1 from preparation 1, 
32.4 g (0.32 mole) of triethyla.mine, 120 ml of 2- 
methoxyethyl ether was held at reflux for 6 hr and 
concentrated in vacuo. The residue was triturated with 
•500 ml of water and 30 ml of concentrate HCl. The 
organic was extracted into 400 ml of ether. The ether 
layer was washed successively with brine, 10% sodium 
hydroxide and brine and was dried over magnesium 
sulfate and concentrated in vacuo. The residue (98.3 g) 
was purified by HPLC with 2-5% ethyl acetate -hexane as 
eluent to give 2- ( (2-benzylphenylthio)methyl) -2- 
ethylhexanal 47 as a yellow syrup. 

S^ep 3» 2- ( (2-Ben2ylphenylsulf onyl)methyl) -2- 



To a solution of 72.8 g (0.21 mole) of yellow syrup 
from step 2 in 1 liter of methylene chloride cooled to 



reaction mixture was stirred for 2 h. An additional 13 
g of 50-60% MCPBA was added to the reaction mixtixre. 
The reaction mixture was stirred for 2 h and filtered 



(47) 






10 oc was added 132 g of 50-60% MCPBA in 40 min. The 
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through Celite. The methylene chloride solution was 
washed twice with 1 liter of 1 M potassium carbonate 
then with 1 liter of brine. The methylene chloride 
layer was dried over magnesium sulfate and concentrated 
to 76 g of 2-((2-ben2ylphenylsulfonyl)methyl)-2- 
ethylhexanal 45 as a syrup. 

Step 4. (3a, 4a, 5a) 3-Butyl-3-ethyl-4-hydroacy-5-phenyl- 
2, 3, 4, S-tetrahydrobenzothiepine-l, 1-dioxide (6c) , and 
(3a, 4b, 5b) 3-Butyl-3-ethyl-4-hydroxy-5-plieayl-2, 3, 4, 5- 
tetra}lydrobenzothiepine-l, 1-dxoxide (6d) 

Reaction of 45 with potassium t-butoxide according to 
the procedure in step 3 of procedure A gave pure 6c and 



( 3 a , 4b , 5b ) 3 -Butyl- 3 - ethyl -4 -hydroxy- 8 -me thoxy- 5 - 
phenyl-2 ,3,4, 5-tetrahydrobenzothiepine-l, 1-dioxide (25 ) 
and (3a, 4a, 5a) 3-Butyl-3-ethyl-4-hydroxy-8-methoxy-5- 
phenyl-2, 3 , 4, 5- tetrahydrobenzothiepine-l, 1-dioxide (26) 
Step 1. Preparation of 2- ( (2-benzoyl-4-methoxy 
phenylthio) methyl) -2-ethylhexanal (22) 

2-Hydroxy-4-methoxybenzophenone was converted to the 
dimethyl O-2-benzoyphenyl thiocarbamate by methods 
previously described in example 18. The product can be 
isolated by recrystallization from ethanol. Using this 
improved isolation procedure no chromatography was 
needed. The thermal rearrangement was performed by 
reacting the thiocarbamate ( 5 g) in diphenyl ether at 
260 as previously described. The improved isolation 
procedure which avoided a chromatography step was 
described below. 

The crude pyrolysis product was then heated at 65 ®C in 
100 ml of methanol and 100 ml of THF in the presence of 
3.5 g of KOH for 4 h. After removing THF and methanol 




6d after HPLC. 
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by rotary evaporation the solution was extracted with 5 
% NaOH and ether. The base layer was acidified and 
extracted with ether to obtain a 2.9 g o£ crude 
thiophenol product. The product was further purified by 
5 titrating the desired mercaptan into base with limited 

KOH. After acidification and extraction with ether pure 
2-xnercapto-4-methoxybenzophenone (2.3 g) was isolated. 

2-xnercapto-4-inethoxyben2ophenone can readily be 
10 converted to the 2- ( {2-ben2oyl-4- 

' methoxyphenylthio) methyl ) •2-ethylhexanal (22) by 
reaction with 2-ethyl-2- (mesyloxymethyl)hexanal (1) as 
previously described. 

15 Step 2. 2- ( (2-Ben2oyl-5-methoxyphenylsulfonyI)methyl) - 

2-ethylhexanal (23) ^^^r2a^^~^'^^^"^r^ 

r ^^^^ 

Substrate 22 was readily oxidized to 2- ( (2-benzoyl-5- 
methoxyphenyl-sulf onyl)methyl) -2-ethylhexanal (23 ) as 



described in example 18. ^^-^^^^^"^^^^-s-/^^ 



20 

St ep 3 • 2 - { ( 2 -benzyl- 5 -methoxyphenylsulf onyl ) methyl ) - 2 - 
e t hy Ihexsmal (24) 

25 Sulfone 23 was then reduced to 2- ( (2-ben2yl-5- 

methoxyphenyl-sulf onyl)methyl) -2-ethylhexanal (24) as 
described in example 18. '^'^'^''7^%?'^ -.^ 

Step 4. {3ar4b,5b) 3-Butyl-3-etliyl-4-hydroxy-8-mothoxy- 
30 5*phenyl-2 ,3^4, 5-tetrahydrobenzothiepine-l, 1-dioxide 

(25) and (3a, 4a, 5a) 3-Butyl-3-ethyl-4-hydroxy-8- 
meiSoxy-5-ph"enyl-2, 3# 4, 5- 1- 
dioxide (26) ^^"^or^^^'^l^^K 

35 A 3 -neck flask equipped with a powder addition^®** 

fxinnel , thermocouple aind nitrogen b\ibbler was charged 
with 19.8 g (0.05 mole) of sulfone 24 in 100 ml dry 
THF. The reaction was cooled to -1.6 internal 

1^0 
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temperature by means of ice/salt bath. Slowly add 5.61 
g (0.05 mole) of potassixam t-butoxide by means of the 
powder addition funnel. The resulting light yellow 
solution was maintained at -1.6 ®C. After 30 min 
reaction 400 ml of cold ether was added and this 
solution was extracted with cold 10 % HCl- The acid 
layer was extracted with 3 00 ml of methylene chloride. 
The organic layers were combined and dried over 
magnesium sulfate and after filtration stripped to 
dryness to obtain 19.9 g of product. *H nmr and glpc 
indicated a 96% conversion to a 50/50 mixture of 25 and 
26. The only other observable compound was 4% starting 
sulfone 24. 

The product was then dissolved in 250 ml of 90/10 
hexane/ethyl acetate by warming to 50 **C- The solution 
was allowed to cool to room temperature and in this way 
pure 26 can be isolated. The crystallization can be 
enhanced by addition of a seed crystal of 26. After 2 
crystallizations the mother liquor which was now 85.4% 
25 and has a dry weight of 8.7 g. This material was 
dissolved in 100 ml of 90/10 hexane/ethyl acetate and 
10 ml of pure ethyl acetate at 40 C. Pure 25 can be 
isolated by seeding this solution with a seed crystal 
of 25 after storing it overnight at 0 C. 

Example 20 

(3a, 4a, 5a) 3-Butyl-3-ethyl-4, 8-dihydroxy-5-phenyl- 
2,3,4, 5- tetrahydrobenzothiepine-1, l-dloxide (27 ) 

In a 25 ml roiind bottomed flask, 1 g of 26 ( 2.5 mmoles) 
and 10 mi methylene chloride were cooled to - 78 ®C 
with stirring. Next 0.7 ml of boron tribromide(7 .5 
mmole) was added via syringe. The reaction was allowed 
to slowly warm to room temperature and stirred for 6 h. 
The reaction was then diluted with 50 ml methylene 
chloride and washed with saturated NaCl and then 
water. The orgwic layer was dried over magnesi\2m 
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sulfate. The product (0.88g) 27 was characterized by 
NMR and mass spectra. 

Pyamole 21 

General Alkylation of phenol 27 

A 25 ml flask was charged with 0.15 g of 27(0.38 
mmole) ^ 5 ml anhydrous DMF, 54 mg of potassium 
carbonate (0.38 mmole) and 140 mg ethyl iodide (0.9 
mmole) . The reaction was stirred at room temperature 
.overnight. The reaction was diluted with 50 ml ethyl 
ether and washed with water (25 ml) then 5% NaOH (20 
ml) and then sat. NaCl. After stripping off the solvent 
the ethoxylated product 28 was obtained in high yield. 
The product was characterized by NMR and mass spectra. 
This same procedure was used to prepare products listed 
in table 1 from the corresponding iodides or bromides. 
For higher boiling alkyl iodides and bromides only one 
equivalent of the alkyl halide was used. 
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Table 1 



Compound No. 



R 



27 



H 



26 



Me 



28 



Et 



29 



hexyl 



30 



Ac 



31 



(CH2) 6-N-pthalimide 



Example 22 

(3a, 4a, 5a) 3-B\ityl-3-et:liyl-4-hydroxy-7-Kydro3cyamino-5- 
phenyl-2,3,4, 5-tetrahydrobenzothiepine-l,l-dioxide (37) 
and (3a, 4b, 5b) 3 -B\ltyl-3-ethyl-4-bydxo2cy-7- 
llydroxyamino-5-phenyl-2, 3,4, 5-tetraliydr'cbenzoth.iepine- 
1,1-dioxide (38) 

Step 1. Preparation of 2-cbloro-5-nitrodiphenylmethane 



Procedure adapted from reference : Synthesis -Stuttgart 
9 770-772 (1986) Olah G. Et al 

Under nitrogen, a 3 neck flask was charged with 45 g 
(0-172 mole ) of 2-chloro-5-nitroben2ophenone in 345 ml 
methylene chloride and the solution was cooled to 
ice/water temperature. By means of an additional 
funnel, 150 g( 0.172 mole) of trif luoromethane sulfonic 
acid in 345 ml methylene chloride was added slowly. 
Next 30 g of triethylsilane (0.172 mole) in 345 ml 
methylene chloride was added dropwise to the chilled 
solution. Both addition steps ( trif luoromethane 
sulfonic acid and triethylsilane) were repeated. After 
the additions were completed the reaction was allowed 
to slowly warm up to room temperature and stirred for 
12 h under nitrogen. The reaction .mixture was then 
poured into a chilled stirred solution of ISOO ml of 
saturated sodium bicarbonate. Gas evolution occurred. 
Poured into a 4 liter separatory funnel and separated 
layers. The methylene chloride layer was isolated and 



(32) 




wo 98/40375 



PCT/US98/03792 



10 



combined with two 500 ml methylene chloride extractions 
of the aqueous layer. The methylene chloride solution 
was dried over magnesium sulfate and concentrated in 
vacuo. The residue was recrystallized from hexane to 
give 39 g product. Structure 32 was confirmed by mass 
spectra and proton and carbon NMR. s--^/^^ 



mal (33) 



Step 2. Preparation of 2- ( (2-benzyl- ^ 
ni trophenylthio) methyl) -2 -ethylhexanal (33) C^^") 



The 2-chloro-5-nitrodiphenylmethane product 32 (40 g, 
0.156 mole) from above was placed in a 2 liter 2 neck 
flask with water condenser. Next 150 ml DMSO and 7.18 g 
(0.156 mole) of lithium sulfide was added and the 

15 solution was stirred at 75 for 12 h. The reaction 

was cooled to room temperature and then 51.7 g of 
mesylate IV was added in 90 ml DMSO. The reaction 
mixture was heated to 80 ^'C under nitrogen- After 12 h 
monitored by TLC and added more mysylate if necessary. 

20 Continued the reaction until the reaction was 

completed. Next the reaction mixture was slowly poured 
into a 1900 ml of 5% acetic aqueous solution with 
stirring, extracted with 4 X 700 ml of ether, and dried 
over MgS04. After removal of ether, 82.7 g of product 

25 was isolated. The material can be further purified by 

silica gel chromatography using 95% hexane and 5 % 
ethyl acetate. If pure mysylate was used in this step 
there was no need for further purification. The 
product 33 was characterized by mass spectra and NMR. 

30 

Step 3 • Oxidation of the nitro product 33 to the 
sulfone 2- ( {2-benzyl-4-nitropHenylsulf onyDinethyl) -2- 
e thylhexanal (34) 

35 The procedure used to oxidize the sulfide 33 to the 

sulfone 34 has been previously described. 
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Step 4. Reduction o£ 34 to 2* ( (2-benzyl-4- 
hydroxyaJninopllenylsulf onyI)methyl) -2-etlxyllxexanal (35) 

A 15 g sample of 34 was dissolved in 230 ml of ethanol 
and placed in a SOO ml rb flask under nitrogen. Next 
1.5 g of 10 wt.% Pd/C was added and hydrogen gas was 
bubbled through the solution at room temperature until 
the nitro substrate 34 was consiamed. The reaction could 
be readily monitored by silica gel TLC using 80/20 
hexane/EtOAc. Product 3S was isolated by filtering off 
the Pd/C and then stripping off the EtOH solvent. The 
product was characterized by NMR and mass spectra. 

Step 5. Preparation of the 2- ( (2-benzyl-4-l^, O-di- (t- 
but03cy-carbonyl)hydroxyaminophenylsulf onyl)methyl) -2-^^ — 

ethylhexanal (36). ^lo^"" ^^"^^^ /K^^ 

A 13.35 g sample of 35 (0.0344 mole) in 40 ml of dry^^ h . 
THF was stirred in a 250 ml round bottomed flask. Next 
added 7.52 g (0.0344 mole) of di-t-butyl dicarbonate in 
7 ml THF. Heated at 60 °C overnight. Striped off THF 
and redissolved in methylene chloride. Extracted with 
1 % HCl; and then 5% sodium bicarbonate. 

The product was further purified by column 
chromatography using 90/10 hexane/ethyl acetate and 
then 70/30 hexane/ethyl acetate. The product 36 was 
obtained (4.12 g) which appeared to be mainly the di- 
(t-butoxycarbonyl) derivatives by proton NMR. r-'^'^^^''~W^ 

Step 6. {3a, 4a, 5a) 3-Butyl-3-ethyl-4-hydroxy-7- ^ ^ 

hydroxyamino-5-phenyl-2 ,3,4, S-tetraihydrobenzothiepine- v 
1,1-dioxide (37) and (3a,4b,5b) 3-Butyl-3-etliyl-4- 
hydroxy-7 -iiydro3^amino-5-pheayl-2 ,3,4,5- f^af^^^^ 
t etrahydrobenzothiepine-l , 1-dioxide ( 3 8 ) (f o aih >---<^Gt^ 

A 250ml 3 -neck round bottomed flask was charged with 4 
g of 36 (6.8 mmoles) , and 100 ml of anhydrous THF and 
cooled to -78 ®C under a nitrogen atmosphere. Slowly 
add 2.29 g potassi\am tert-butoxide(20.4 mmoles) with 

\9S 
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Stirring and maintaining a -78 ^'C reaction temperature. 
After 1 h at -78 ®C the addition of base was completed 
and the temperature was brought to -10 ®C by means of a 
ice/salt bath. After 3 h at -10 ^C^ only trace 36 
remained by TLC- Next add 35 ml of deionized water to 
the reaction mixture at -10 ®C and stirred for 5 min. 
Striped off most of the THF and added to separatory 
funnel and extracted with ether until all of the 
organic was removed from the water phase. The combined 
ether phases were washed with saturated NaCl and then 
dried over sodium sulfate. The only products by TLC and 
NMR were the two BOC protected isomers of 37 and 38. 
The isomers were separated by silica gel chromatography 
using 85% hexane and 15 % ethyl acetate; BOC-37 (0.71 
g) and BOC- 38 (0.78 g) . 

Next the BOC protecting group was removed by reacting 
0.87 g of BOC-38 (1.78 mmoles) with 8.7 ml of 4 M HCl 
(34.8 mmoles) in dioxane for 30 min. Next added 4.74 g 
of sodixim acetate (34.8 mmoles) to the reaction mixture 
and 16.5 ml ether and stirred until clear. After 
transferring to a separatory funnel extracted with 
ether and water and then dried the ether layer with 
sodium sulfate. After removing the ether, 0.665 g of 38 
was isolated. Isomer 37 could be obtained in a similar 
procedure . ^^^^ V-^Ci 

Fyample 23 ^ 
(3a, 4a, 5a) 3-Butyl-3-etliyl-7- (n-hexylamino) -4-hydro3Qr- 
5-plienyl-2 ,3,4, 5-tetrahydrobenzotlxiepino-l, 1 -dioxide 
(40) and (3a, 4b, 5b) 3-Butyl-3-ethyl-7- (n-heacflaaaiao) -4- 
hydroa^-5-phenyl-2 , 3,4 , 5- tetrahyiaxobenzothiepine-l, 1- 
dioxlde (41) 

Step 1. 2-( (2-Ben2yl-4-(xi- 

hexyla2aino)plienylsulf oayDmethyl) -2-ethylhexanal (39) 

In a Fischer porter bottle weighed out 0.5 g of 34 (1.2 
mmoles) and dissolved in 3.8 ml of ethanol vmder 
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nitrogen. Next added 0.1 g of Pd/C and 3.8 ml of 
hexanal. Seal and pressure to 50 psi of hydrogen gas. 
Stirred for 48 h. After filtering off the catalyst and 
removing the solvent by rotary evaporation 39 was 
isolated by colxamn chromatography (0.16 g) using 90/10 
hexane ethyl acetate and gradually increasing the 
mobile phase to 70/30 hexane/ethyl acetate. The product 
was characterized by MMR and mass spectra. 

Step 2. (3a^4a,5a) 3-Butyl-3-ethyl-7- (n-hexylamino) -4- 
hydroxy- 5 -phenyl -2 / 3 , 4 / 5-tetrahydrobenzothiepine-l, 1- 
dioxide (40) and (3a, 4b, 5b) 3-Butyl-3-ethyl-7- (n- 
hexy 1 amino ) - 4 -hydroxy- 5 -phenyl - 2,3,4,5- X^^^ 
tetrahydrobenzothiepine-l, 1-dioxide (41) j/*** _4 l 

A 2-neckr 25 ml round bottomed flask with stir bar was 
charged with 0.158 g 39 (0.335 xiftiole) and 5 ml 
anhydrous THF under nitrogen. Cool to -10 ®C by means 
of a salt/water bath. Slowly add 0.113 g of potassiiim 
tert butoxide (0.335 mmole) . After 15 min at -10 all 
of the starting material was consumed by TLC and only 
the two isomers 40 and 41 were observed. Next added 5 
ml of chilled 10%. HCl and stirred at -10 for 5 min. 
Transferred to a separatory funnel and extract with 
ether. Dried over sodium sulfate. Proton NMR of the 
dried product (0.143 g) indicated only the presence of 
the two isomers 40 and 41. The two isomers were 
separated by silica gel chromatography using 90/10 
hexane ethyl acetate and gradually increasing the 
mobile phase to 70/30 hexane/ethyl acetate. 40 ( 53.2 



Quatemizatxon of amine substrates 40 and 41 

Amine products such as 40 and 41 can be readily 
alkylated to quaternary salts by reaction with alkyl 
halides. For example 40 in DMF with 5 equivalents of 



mg) ; 41(58.9 mg) . 





\%1 
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methyl iodide in the presence of 2,6 dimethyl lutidine 
produces the dime thy Ihexyl amino quaternary salt. 

Example 25 aU 

( 3 a, 4b , 5b ) 3 -Butyl - 3 -ethyl- 4 -l^dr oxy- 5 - ( 4 -iodophenyl ) - 
2^3,4,5-tetrahydroben2bthiepine-l,l-aioxxdo (42) 

In a 25 ml round bottomed flask 0.5 g (1.3 romole) of 6d 
, 0.67 g of mercuric triflate were dissolved in 20 ml 
of dry methylene chloride with stirring. Next 0.34 g of 
' Iodine was added and the solution was stirred at room 
temperature for 30 h. The reaction was then diluted 
with 50 ml methylene chloride and washed with 10 ml of 
1 M sodium thiosulfate; 10 ml of saturated KI ; and 
dried over sodium sulfate. See Tetrahedron, Vol.50 , 
No. 17, pp 5139-5146 (1994) Bachki, F. Et al.Mass 
spectrum indicated a mixture of 6d , mono iodide 42 and 
a diiodide adduct. The mixture was separated by colximn 
chromatography and 42 was characterized bt NMR and mass 
spectra. foX^ ^"^'T-aBm 

Ex^mT3l,e ?$ ^^oc«5 

( 3 a , 4b , 5b ) 3 -Butyl - 5 - ( 4 -carbome thoxyphenyl > - 3 - ethyl - 4 - 
hydroxy-2 ,3,4, 5- tetrahydrobenzothiepine-l, l-dioxido 
(43) 

A 0.1 g sample of 42 ( 0.212 mmole) , 2.5 ml dry 
methanol, 38 iil triethylamine (0.275 mmole) , 0.3 ml 
toluene and 37 mg of palladium chloride (0.21 mmole) 
was charged to a glass lined mini reactor at 300 psi 
carbon monoxide. The reaction was heated at 100 ®C 
overnight. The catalyst was filtered and a high yield 
of product was isolated. 

The product was characterized by NMR and mass spectra. 

Note the ester f unctionalized product 43 can be 
converted to the free acid by hydrolysis. 
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3S 



(3a, 4a, 5a) 3-Butyl-3- thyl-4 -hydroxy-? -me tlioxy-5 - 
plienyl-2,3,4, S-tetrahydrobenzothiepino-l, 1-dioxide 
(48), and (3a,4b,5b) 3-Butyl-3-ethyl-4-hydi-oxy-7- 
5 inethoxy-5-plienyl-2, 3,4,5-t:etrEAydrobenzothLiepine-l, 1- 

dioxide (49) /--^•^-r—- ^^s^^^ 
Step 1. 2-Mercapto-5-inethoxybenzophenone (50) 

Reaction of 66.2 g of 4-methoxythiophenol with 360 ml 

10 of 2.5 N n-butyllithi\im, 105 g of 

tetramethyl ethyl enediamine auid 66.7 g of benzonitrile 
in 600 ml cyclohexane according to the procedure in WO 
93/16055 gave 73.2 g of brown oil which was kugelrohr 
distilled to remove 4-methoxythiophenol and gave 43.86 

15 g of crude 50 in the pot residue. 

Step 2 • 2 - { { 2 -Ben2oyl-4-methoxyphenylthio) methyl) -2- 
ethylhexaaal (51) XsC^^^^^^ 



20 Reaction of 10 g (0.04 mole) of crude 50 with 4.8 g 

(0.02 mole) of mesylate 1 and 3.2 ml (0.23 mole) of 
triethylamine in 50 ml of diglyme according to the 
procedure for the preparation of 2 gave 10.5 g of crude 
product which was purified by HPLC (5% ethyl acetate- 

25 hexane) to give 1.7 g (22%) of 51. 

Step 3. 2-( (2-Benzoyl-4-methoxyphenylsulf onyl)methyl)- 
2-ethyl-hexanal (52) ^^SXH^^'^^X^^ 

30 A solution of 1.2 g (3.1 mmoles) of 51 in 25 ml of 

methylene chloride was reacted with 2.0 g (6.2 mmoles) 
of 50-604 MCPBA according to the procedure of step 2 of 
procedure A in exaznple 18 gave 1.16 g (90%) of 52 as a 
yellow oil. 



Step 4 . 2- ( (2-Ben2yl-4-methoxyphenylsul£onyl)methyl) - 
2-ethylhexanal (53) ^^^^^^^i 
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Hydrogenation o£ 1.1 g o£ 52 according co the procedure 
of step 3 o£ procedure A o£ example 18 gave 53 as a 
yellow oil (1.1 g) • 

Step 5. (3a, 4a, 5a) 3-Butyl-3-ethyl-4-hydroxy-7-inethoxy- 
5-phenyl-2 ,3,4, 5- tetrahydrobenzothiepine-1, 1-di oxide 
(48), and (3a,4b,5b) 3-Butyl-3-othyl-4-liydroxy-7- 
metlioxy-5-phenyl-2, 3 , 4 , 5-tetrahydrobenzotliiepine-l, 1- 



A solution of 1.1 g of 53, 0.3 6 g or potassium t- 
butoxide and 25 ml of anhydrous THF was held at refltix 
for 2 h and worked up as in step 4 of procedure A of 
example 18 to give 1.07 g of a crude product which was 
purified by HPLC to give 40 mg (4%) of 48 as crystals, 
mp 153-154 and 90 mg (8%) of 49 as solid, mp 136-140 



5-Phenyl-2, 3-dihydrospiroben20thiepine-3, 1' -cyclohexane 



Step 1. 1- (Hydroxymethyl) -cyclohexsuxecarboxaldehyde 



To a cold (O *C' mixture of 100 g (0.891 mole) of 
cyclohexanecarboxaldehyde, 76.5 g of 37% of 
formaldehyde in 225 ml of methanol was added dropwise 
90 ml of 1 N Sodium hydroxide in 1 h. The reaction 
mixture was stirred at room temperature over 48 then 
was evaporated to remove methanol. The reaction mixture 
was diluted with water and extracted with.methylene 
chloride. The organic layer was washed with water, 
brine, and dried over sodium sulfate and concentrated 
under vacuum to give 75 g (59.7%) of thick oil. Proton 
NMK and mass spectra were consistent with the product. 

Step 2 • 1- (mesyloxymetliyl} cyclohexanecarboxaldehyde 






(57) 



(54) 



(55) 




C 
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To a cold (0 'C* mixture of alcohol 54 (75 g, 0.54 mole) 
and 65.29 g (0.57 mole) of methanesulf onyl chloride in 
80 ml of methylene chloride was added a solution of 
pyridine (47.96 g, 0.57 mole) in 40 ml of methylene 
chloride. The reaction mixture was stirred at room 
temperature for 18 h then quenched with water, 
acidified with cone. HCl and extracted with methylene 
chloride. The organic layer was washed with water, 
brine, and dried over sodium sulfate and concentrated 
under vacuum to give 91.63 g (77.8%) of thick oil- 
Proton NMR and mass spectra were consistent with the 



Benzoylphenylthio) methyl ) cyclohexsmecarboxaldehyde (56 ) 

A mixture of 69 g (0.303 mole) of 2- 

mercaptobenzophenone, 82 g (0.3 03 mole) of mesylate 55, 
32 g of triethylamine, and 150 ml of diglyme was 
stirred and held at reflux for 24 h. The mixture was 
cooled, poured into dil. HCl and extracted with 
methylene chloride. The organic layer was washed with 
10% NaOH, water, brine, and dried over sodium sulfate 
and concentrated under vacuum to remove excess diglyme. 
This was purified by silica gel flush colximn (5% EtOAc: 
Hexane) and gave 18.6 g (75.9%) of yellow oil. Proton 
NMR and mass spectra were consistent with the product. 

Step 4. 5-Phenyl-2,3«*diliydrospirobenzotliiepine*3« X'-- 
cyclchexane (57) r'T^^ \ 



To a mixture of 6.19 g of zinc dust and 100 ml of dry 
DME was added TiClj(16.8 g, 0.108 mole) . The reaction 
mixture was heated to reflux for 2 h. A solution of 
compound 56 (8.3 g, 0.023 mole) in 50 ml of DME was 
added dropwise to the reaction mixture in 1 h and the 
mixture was held at reflux for 18 h. The mixture was 
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cooled, poured into water and extracted with ether. The 
orgajaic layer was washed with water, brine, and dried 
over sodium sulfate, filtered through celite and 
concentrated under vacuum. The residue was purified by 
HPLC (10% EtOAc: Hexane) to give 4.6 g (64%) of white 
solid, mp 90-91 *C. Proton and carbon NMR and mass 
spectra were consistent with the product. 



8b-Phenyl-la,2^3/ Sb-tetrahydrospiroCbenzothiepinotA/S- 
bl oxirene-2 , 1 ' -cyclohexane) -4 , 4 -dioxide ( 58 } 

To a solution of 57 (4.6 g, 15 inmole) in 50 ml 



52.6 inmole) portionwise with spatula. The reaction was 
held at reflux for 18 h and washed with 10% NaOH(3X), 
water, brine, and dried over sodium sulfate and 
concentrated under vacuxim to give 5 g of crude product. 
This was recrystallized from Kexane/EtOAc to give 4.31 
g (81%) of yellow solid, mp 154-155 *C. Proton and 
carbon NMR and mass spectra were consistent with the 



traois- 4 -Hydroxy- 5 -phenyl -2 , 3 , 4, 5-tetrahydro 

spiro (benzothieplne-3, 1 ' -cyclohexane) -1/ 1-dioxide (59) 

A mixture of 0.5 g (1.4 mmoles) of 58 , 20 ml of 
ethanol,10 ml of methylene chloride and 0.4 g of 10% 
Pd/C catalyst was hydrogenated with 70 psi hydrogen for 
3 h at room temperature.. The crude reaction slurry was 
filtered through Celite and evaporated to dryness. The 
residue was purified by KPLC (10% .EtOAc-Hexane, 25% 
EtOAc-Hexane) . The first fraction was 300 mg (60%) as a 
white solid, mp 99-100 *C. Proton NMR showed this was 
a trajis isomer. The second fraction gave 200 mg of 
solid which was impure cis isomer. 




chloroform under nitrogen was added 55% MCPBA (16.5 g. 



product . 
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cis-4-Hyaroxy-S-phenyl-2, 3, 4, B-tetxahydro 
spiro (benzotliiepine-3 , 1 ' -cyclobexane) -1, 1-dioxide (60) 

5 

To a solution of 0,2 g (0.56 inmole) of 59 in 20 ml of 
CHjCl,. was added 8 g of 50% NaOH and one drop of 
Aliquat-336 (methyl tricaprylylanunonium chloride) phase 
transfer catalyst. The reaction mixture was stirred for 

10 10 h at room temperature. Twenty g of ice was added to 

the mixture and the mixture was extracted with CHjCl, 
(3x10 ml) washed with water, brine and dried over MgSO^ 
and concentrated in vacuo to recover 0.15 g of crude 
product. This was recrystallized from Hexane/EtOAc to 

15 give 125 mg of white crystal, mp 209-210 *C . Proton 

and carbon NMR and mass spectra were consistent with 
the product. ,.^--s/^ ""^rf r-^^'""\^?^^ , -\ 

F.x^mnl^ 3^ ^'^'^ Cjj '''''' 

20 (3a, 4a, 5a) 3-Butyl-3-ethyl-4-hydroxy-5-phenyl-2, 3 ,4,5- 

tetrahydrobenzothiepine (61), and {3a, 4b, 5b) 3-Butyl-3- 

e thy 1 - 4 -hydroxy- 5 -phenyl - 2,3,4,5- 

tetrahydrobenzothiepine (62) 

25 To a solution of 0.5 g (1.47 mmole) of compound 47 in 5 

ml of anhydrous THF was added 0.17 g (1.47 mmole) of . 
95% potassium t-butoxide. The reaction mixture was 
stirred at room temperature for 18 h and quenched with 
10 ml of 10% HCl. The organic was extracted into 

30 methylene chloride. The methylene chloride extract was 

dried over magnesium sulfate and concentrated in vacuo. 
The residue was purified by HPLC (2% EtOAc-hexane) to 
give 47 mg of 61 in the second fraction and 38 mg of 62 
in the third fraction. Proton NMR and mass spectra were 

35 consistent with the assigned structures. 
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10 



(3a, 4a, 5a) 3-Butyl-3etbyl-4-liydroxy-7-a3aino-5-plienyl- 
2,3,4, S-totraliyarobenzotliiepino-l, 1-dioxide (63 ) and 
(3a, 4b, 5b) 3-Butyl-3-othyl-4-liydro3<y-7-amino-5-phenyl- 
2,3,4, S-totrahydrobenzotbiepine-l, 1-dioxlde ( 64 ) 

An autoclave was charged with 200 xng of 37 in 40 cc 
ethanol and .02 g 10 % Pd/C. After purging with 
nitrogen the clave was charged with 100 psi hydrogen 
and heated to 55 C. The reaction was monitored by TLC 
and mass spec and allowed to proceed until all of 37 
'was consximed. After the reaction was complete the 
catalyst was filtered and the solvent was removed in 
vacuo and the only observable product was amine 63. 
This same procedure was used to produce 64 from 38, 

< 3a , 4a , 5a) 3 -Butyl-3 -etWl-4 -hydroxy-7 -methoxy-5 - { 3 • - 
methoxyphenyl) -2 , 3 , 4, S-tetrahydrobenzothiepine-l, 1- 

20 dioxide (65) , and (3a, 4b, 5b) 3-Butyl-3-ethyl-4-hydroxy- 

7 -methoxy-5- (3 • -methoxyphenyl) -2,3,4,5- 
tetrahydrobenzothiepine-1, 1-dioxide (66) . 
Alky la t ion of e-methoxyphenol with 3 -methoxybenzyl 
chloride according to the procedure described in J • 

25 Chem. Soc. 2431 (1958) gave 4-methoxy-2- (3 • - 

methoxybenzyl) phenol in 35% yield. This material was 
converted to compound 65, mp 138.5-141.5 ®C, and 
conpound 66, mp 115.5-117.5 ®C, by the procedure 
similar to that in Example 18 method B. 



15 



30 



35 



Example 35 

(3a74a,5a) 3-Butyl-3-ethyl-4-hydroxy-7-methoxyT5- (3 
{ tr if luoromethyl) phenyl) -2,3,4,5- 
tetrahydrobenzothiepine-l , 1-dioxidie ( 67 ) , and. 
(3a, 4b; 5b) 3-Butyl-3-ethyl-4-hydroxy-7-methoxy-,5'- (3 • - 
( trif luoromethyl ) phenyl ) -2 , 3 , 4 , 5- 

tetrahydrobenzothiepine-1, 1-dioxide (68) • ^ 




6U 
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Alkylation of 4-methoxyphenol with 3- 
(trif luorome thy 1) benzyl chloride according to the 
procedure described in Chem. Soc. 2431 (1958) gave 
4-methoxy-2- (3 • - (trifiuoromethyl) benzyl) phenol . This 
5 material was converted to compound 67, mp 226.5-228 ^C, 

and compound 68, mp 188-190®C, byu the procedure 
similar to that in Example 18 methodB. ^c:^ 

....... ,, ^^f^f^ u^\'r »M ' ^^^) 

10 (3a, 4a, 5a) 3-Buti¥53-ethyl-5- (4 ' -.f luorophenyl) -4- 

hydroxy-7-methoxy-2, 3 , 4 , 5^tetrahydrobenzothiepine-l, 1- 
dioxide (69), and (3a, 4b, 5b) 3-Butyl-3-ethyl-S- (4 ' - 
fluor ©phenyl) -4-hydroxy-7-methoxy-2 ,3,4,5- 
. tetrahydrobenzothiepine-1, 1-dioxide (70) . 

15 

Alkylation of 4-methoxyphenol with 4-f luorobenzyl 
chloride according to the procedure described in J . 
Chem. Soc, 2431 (1958) gave 4-methoxy-2- (4 • - 
fluorobenzyl) phenol. This material was converted to 
20 compound 69 and compound 70 by the procedure similar to 

that in Example 18 method B. ^ZTT'^*'^^ o SSX L^Su 




Examr^le 37 ^ ^ Cl\) f>® ""^-^j^^ 

(3a, 4a, 5a) 3-Butyl-3-ethyl-5- (3 ' -f luorophenyl) -4- 
25 hydroxy-7-methoxy-2, 3,4, 5- tetrahydrobenzothiepine-1, 1- 

dioxide (71), and (3a, 4b, 5b) 3-Butyl-3-ethyl-5- (3 ' - 
f luorophenyl ) -4-hydroxy-7-methoxy-2 ,3,4,5- 
tetrahydrobenzothiepine-1, 1-dioxide (72) • 

30 Alkylation of 4-methoxyphenol with 3 -fluorobenzyl 

chloride according to the procedure described in J. 
Chem. Soc, 2431 (1958) gave 4-methoxy-2- (3 • - 
fluorobenzyl) phenol. This material was converted to 
compound 71 and compound 72 by the procedure similar to 

35 that in Example 18 method B. 



>3q 

Example 38 ^""^"^v^** ' £^ 
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(3a, 4a, 5a) 3-Butyl-3-ethyl-5- (2 ' -fluor ©phenyl) -4- 
hydroxy-7-methoxy-2 , 3,4, S-tetrahydrobenzothiepine-l, 1- 
dioxide (73), and (3a, 4b, 5b) 3-Butyl-3-ethyl-5- (2 ' - 
f luorophenyl ) -4 - hydroxy-7 -methoxy-2 ^3,4,5- 
tetrahydrobenzothiepine-l, 1-dioxide (74) • 

Alkylation of 4-methoxyphenol with 2-f luorobenzyl 
chloride according to the procedure described in J . 
Chem. Soc, 2431 (1958) gave 4-methoxy-2- (2 • - 
f luorobenzyl) phenol. This material was converted to 
compound 73 and compound 74 by the procedure similar to 
that in Example 18 method B. roT t-^BK )<uci 

(3a, 4a, 5a) 3-Butyl-7-bromo-3-ethyl-4-nydroxy-5- (3 • - 
methoxyphenyl) -2,3,4, 5-tetrahydrobenzothiepine-l, 1- 
dioxide (75), and (3a, 4b, 5b) 3-Butyl-7-bromo-3-ethyl-4- 
hydroxy- 5- (3 ' -methoxyphenyl) -2,3,4,5- 
tetrahydrobenzothiepine-1, 1-dioxide (76) . 



Alkylation of 4-bromophenol with 3 -methoxybenzyl 
chloride according to the procedure described in J . 
Chem. Soc, 2431 (1958) gave 4-bromo-2- (3 • - 
methoxybenzyl ) phenol • This material was converted to 
25 compound 75, mp 97-101.5 °C, and compound 76, mp 102- 

106 ®C, by the procedure similar to that in Example 18 
method B. X2X la^u X^iX^ 3r^fi*i 

30 (3a, 4a, 5a) 3-Butyl-3-ethyl-7-f luoro-5- (4 • 

f luorophenyl) -4-hydroxy-2 , 3 , 4, 5- ' 
tetrahydrobenzothiepine-i", i-dioxide (77) , and 
(3a, 4b, 5b) 3-Butyl-3-ethyl-7-f luoro-5- (4 • - 
f luorophenyl) -4-hydroxy-2 ,3,4,5- . 

35 tetrahydrobenzothiepine-1, 1-dioxide (78) . . 

Allcylation of 4-f luorophenol with 4 -f luorobenzyl 

chloride according to the procedure described in J . 

• . * ■*• 
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Chexn. Soc, 2431 (1958) gave 4-f luoro-2- (4 • - 
fluorobenzyl) phenol • This material was converted to 
compound 77, mp 228-230 and compound 78, mp 134.5- 

139 by the procedure similar to that in Example 18 

(3a, 4a, 5a) 3 -Butyl-3-ethyl-7-f luoro-4-hydroxy-5- (3 • - 
methoxyphenyl) -2,3,4, 5-tetrahydrobenzothiepine-l, 1- 
dioxide (79), and (3a, 4b, 5b) 3-Butyl-3-ethyl-7-f luoro- 
40hydroxy-5- (3 • -methoxyphenyl) -2,3,4,5- 
tetrahydrobenzothiepine-1, 1-dioxide (80) . 

Alkylation of 4-f luorophenol with 3 -methoxybenzyl 
chloride according to the procedure described in J- 
Chem. Soc, 2431 (1958) gave 4-f luoro-2- (3 * - 
methoxybenzyl) phenol. This material was converted to 
compound 79, as a solid and compound 80, mp 153-155 <*C, 
by the procedure similar to that in Example 18 method 

Ep^aiT^olQ 42 r2\ 



(3a, 4b, 5b) 3-Butyl-3 -ethyl-5- (4 • -f luorophenyl) -4- 
hydroxy-7 -methyl thio-2 ,3,4, 5- tetrahydrobenzothiepine- 
1, 1-dioxide (81), 

A mixture of 0.68 (1.66 mmol) of compound 77, 0.2 g (5 
mmol) of sodivim me thane thio late and 15 ml of anhydrous 
DMF was stirred at room temperature for 16 days. The 
reaction mixture was dilute with ether and washed with 
"water and brine and dried over M^SO^. The ether 
solution was concentrated in vacuo. The residue was 
purified by HPLC (20% ethyl acetate in hexanes) . The 
first fraction was impure (3a, 4a, 5a) 3-butyl-3-ethyl-4- 
hydroxy-7 -methyl thio- 5- (4 ' -f luorophenyl) -2,3,4,5- 
tetrahydrobenzothiepine-1, 1-dioxide. The second 
fraction was compound 81, mp 185-186.5 ®C. 

1^1 
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(3a, 4b, 5b) 3-Butyl-3-ethyl-5- (4 • -fluor ©phenyl) -4- 
hydr oxy-7 - ( 1 -pyrrol idiny 1 ) - 2 , 3 , 4 , 5 - 
tetrahydrobenzothiepine-l, 1-dioxide (82) . 

A mixture of 0.53 g (1.30 mmol) of compound 78 and 5 ml 
of pyrrolidine was held at reflux for 1 h. Thie 
reaction mixture was diluted with ether and washed with 
water and brine and dried over M^SO^. The ether 
solution was concentrated in vacuo. The residue was 
crystallized from ether-hexcines to give compound 82, mp 
1,..S-X77.C. j^--V-|^ ^.XKT^Ii 

(3a, 4b, 5b) 3 -Butyl-3-ethyl-5- (4 • -f luorophenyl) -4- ^^^^ 
hydroxy-?- (l-morpholinyl) -2,3,4,5- ^^^^^^^^ 
tetrahydrobenzothiepine-1, 1 -dioxide (83). ? 

A mixture of 0.4 g (0.98 mmol) of compound 78 and 5.0 g 
(56 mmol) of morpholine was held at reflux for 2 h and 
concentrated in vacuo. The residue was diluted with 
ether (30 ml) and washed with water and brine and dried 
over MSO^. The ether solution was concentrated in 
vacuo. The residue was recrystallized from ether- 
hexanes to give compound 83, mp 176.5-187.5 **C. 

Example 45 

(3a, 4a, 5a) 3-Butyl-3-ethyl-5- (4 • -f luorophenyl) -4- 
hydroxy-7 -methyl -2 ,3,4, 5-tetrahydroben20thiepine-l , 1- 
dioxide (84), and (3a, 4b, 5b) 3-Butyl-3-ethyl-5- (4 • - 
f luorophenyl) -4-hydroxy-7-methyl-2', 3', 4, 5- 
tetrahydrobenzothiepine-1, 1-dioxide (85) . 

• 

Alkylation of 4-methylphenol with 4-f luorobenzyl*' 
chloride according to the procedure described in J. 
Chem. Soc, 2431 (1958) gave 4-methyl-2- (4 • - 
f luorobenzyl) phenol) . This material was converted to 
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compound 84 and compound 85 by the^procedure similar to 
that in Example 18 method ^•^^X^X^.^J^^ tt^'^^^^^^l^^ ^' 

(3a.4b,5b} 3 -Butyl-3-ethyl-4-hydroxy-5- (4 • - on ^^'J 

hydroxyphenyl) -7-metho3cy-2 ,3,4,5- 
tetrahydrobenzoth.iepine-1, 1-dioxide (86), and 
(3a, 4b, 5b) 3-Butyl-3-ethyl-4, 7-dihydroxy-5- (4 • - 
hydroxyphenyl) -2,3,4, S-tetrahydrobenzothiepine-l , 1- 
dioxide (87) . 

t 

To a solution of 0.52 (1,2 romol) of compound 66 in 20 
ml of methylene chloride was added 1.7 g {6 .78 romol) of 
born tribromide. The reaction mixture was cooled to - 
78 °C and was stirred for 4 min. An additional 0.3 ml 
of boron tribromide was added to the reaction mixture 
and the reaction mixture was stirred at -78 ®C for 1 h 
and quenced with 2 N HCl- The organic was extracted 
into ether. The ether layer was washed with brine, 
dried over M^SO^, and concentrated in vacuo. The 
residue (0.48 g) was purified by HPLC (30% ethyl 
acetate in hexanes) . The first fraction was 0.11 g of 
compound 86 as a white solid, mp 171.5-173 ®C. The 
second fraction was crystallized from chlorofona to 
give 0.04 g of compound 87 as a white solid, mp 264 ®C 



(dec). roT '^^A^ft- 



(3a, 4b, 5b) 3 -Butyl -3 -ethyl-4 , 7-dihydroxy-5- (4 • - 
f luorophenyl) -2 ,3,4, S-tetrahydrobenzothiepine-l, 1- 
dioxide (88) . 

Reaction of compound 70 with excess boron tribromide at 
room temperature euid worked up as in Example ,45 gave 
compound 88 after an HPLC purification. 
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(3a, 4b, 5b) B-^Butyl-S-ethyl-S- (4 ' -f luorophenyl) -4- 
hydroxy-7- ( 1-azetidinyl) -2,3,4,5- 
tetrahydrobenzothiepine-l,l-dioxide (89) . 

A mixture of 0.20 g (0.49 mmol) of compound 78, and 2.0 
g (35 mmol) of aztidine was held at reflux for 3 h and 
concentrated in vacuo. The residue was diluted with 
ether (3 0 ml) and washed with water and brine and dried 
over MgS04. The ether solution was concentrated on a 
steam bath. The separated crystals were filtered to 
give 0 .13 6 g of 89 as prisms, mp 196.5-199 -5 ^C. 

a ^ < ^ — ""^s— ^x^' ft > — ^ 

49 \^ <:no>) » ^^^^ 



( 3 a , 4a , 5a ) 3 -Butyl -3 -etHy 1 - 5 - ( 3 • -methoxyphenyl ) - 4 - 
hydroxy-7 -methyl thio-2, 3 , 4 , S-tetrahydrobenzothiepine- 
1,1-diGxide (90). {3a, 4b, 5b) 3 -Butyl-3-ethyl-5- (3 • - 
methoxyphenyl) -4-hydroxy-7-methylthio-2 , 3 ,4,5- 
tetrahydrobenzothiepine-1, 1-dioxide (91) . 

A mixture of 0.4 g (0.95 mmol) of compound 79, 0.08 g 
(1.14 mmol) of sodium methanethiolate and 15 ml of 
anhydrous DMF was stirred at 60 ®C for 2 h. An 
additional 1.4 mmol of sodium methanethiolate was added 
to the reaction mixture and the mixture was stirred at 
60 °C for an additional 2 h. The reaction mixture was 
triturated with 100 ml of water and extracted methylene 
chloride. The methylene chloride water mixture was 
filtered through Celite and the methylene chloride . 
layer was dried over M^SO^ and concentrated in vacuo. 
The first fraction (0.1 g) was compound 90, mp 117-121 
©C. The second fraction (0.16 g) was compound 91, mp 
68-76 
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Example 50 

Preparation of polyethyleneglycol ftinctionalized 
benzothiepine 



OCK 



No. 141 





136 



25 



No. 



A 50 ml rb flash under a nitrogen atmosphere was 
charged with 0.54 g of H-Tres-5000 (Polyethyleneglycol 
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Tresylate tmethoxy-PEG-Tres,MW 5000] purchased from 
Shearwater Polymers Inc., 2130 Memorial Parkway, SW, 
Huntsville, Alabama 35801), 0.055 g Compound No. 136, 
0.326 C.COj and 2cc ainhydrous acetonitrile. The 
reaction was stirred at 30 C for 5 days and then the 
solution was filtered to remove salts. Next, the 
acetonitrile was removed tinder vacuum and the product 
was dissolved in THF and then precipitated by addition 
of hexane. The polymer precipitate was isolate by 
filtration from the solvent mixture (THF/hexane) . This 
precipitation procedure was continued until no Compound 
No. 13 6 was detected in the precipitated product (by 
TLC Si02) . Next, the polymer precipitate was dissolved 
in water cind filtered and the water soluble polymer was 
dialyzed for 48 hours through a cellulose dialysis tube 
(spectrum® 7 ,45 mm x 0.5 ft, cutoff 1,000 MW) . The 
polymer solution was then removed from the dialysis 
tube and lyophilized until dried. The NMR was 
consistent with the desired product A and gel 
permeation chromatography indicated the presence of a 
4500 MW polymer and also verified that no free Compound 
No. 13 6 was present. This material was active in the 
IBAT in vitro cell assay. 



16 3l 
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Example 51 

Preparation of Compoimd 140 




A 2-necked 50 ml round bottom Flask was charged with 
0.42g of Tres-3400 (Polyethyleneglycol Tresylate [Tres- 
PEG-Tres,MW 3400] purchased from Shearwater Polymers 
Inc., 2130 Memorial Parkway, SW, Huntsville, Alabama 
35801), 0.1 potassium carbonate, O.lOOg of Compound No. 
Ill and ^^mi anhydrous DMF~^^^^ for 6 days at 27 ®C. 
TLC indicated the disappearance of the starting 
Compoxind No. 111. The solution wa6 trsmsf erred to a 
separatory funnel and diluted with 50 cc methylene 
chloride and then extracted with water. The organic 
layer was evaporated to dryness by means of a rotary 

a.o3 



wo 98/40375 PCT/US98/II3792 

evaporator. Dry wgt. 0.4875 g. Next, the polymer was 
dissolved in water and then dialyzed for 48 hours at 40 
•C through a cellulose dialysis tube (spectrum® 7 ,45inm 
X 0.5 ft, cutoff 1,000 MW) . The polymer solution was 
then removed from the dialysis tube and lyophilized 
tintil dried 0.341 g) . NMR was consistent with the 
desired product B. 



Rxamnle 52 




A 10 cc vial was charged with 0.21 g of Compound No. 
136 (O.Smmoles). 0.17g (1.3 mmoles)potassium carbonate, 
0.6g (1.5 mmoles) of 1. 2-bis- (2-iodoetho3cy) -ethane and 
10 cc DMF. The reaction was stirred for 4 days at room 
temperature and then worked up by washing with 
ether /water. The ether layer was stripped to dryness 
and the desired product Compoxind No. 134 was isolated 
on a silica gel column using 80/20 hexane ethyl 
acetate'. 
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A two necked 25 ml round bottom Flask was charged with 
0.5g (1.24mmoles) of 69462, 13 mis of anhydrous DMF, 
O.OSSg of 60% NaH dispersion and 0.230g (0.62 mmoles) 
of 1,2-Bis t2-iodoethoxylethanel at 10 "C under 
nitogen. Next, the reaction was slowly heated to 40 
•C. After 14 hours all of the Compound No. 113 was 
consumed and the reaction was cooled to room 
temperature and extracted with ether /water. The ether 
layer was evaporated to dryness and then 
chromatographed on Silicage (80/20 ethyl 
acetate/hexane) . Isolated Compound No. 112 (0.28 g) 
was characterized by NMR and mass spec. 

Example 55 
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In a SO ml round bottom Flask, add 0.7g (1.8 mmoles) of 
Compound No. 136, 0.621g of potassixm carbonate, 6 ml 
DMF, and 0.33g of 1,2-Bis [2-iodoethoxylethanel . Stir 
5 at 40 *C under nitrogen for 12 hours. The workup and 

isolation was the same procedure for Compound No. 112. 

Examples 56 and 57 (Compound Nos . 131 and 137) 
The compositions of these compounds are shown in Table 
10 3. 

The same procedure as for Example 55 except appropriate 
benzothiepine was used. 



15 



Example 58 (Compound No. 13 9) 

The composition of this compound is shown in Table 3 . 
Same procedure as for Example 55 with appropriate 
benzothiepine 1,6 diiodohexane was used instead of 1,2- 
Bis (2-iodoethoxylethane] . 



20 



Example 59 (Compound No. 101) 



101 




No. 



25 



This compound is prepared by condensing the 7-NH^ 
benzothiepine with the 1, 12-dodecane dicarboxylic acid 
or acid halide. 



wo 98/40375 PCT/US98/03792 



Example 60 (ComTPOund No, 104) 




5 No. 104 

2-Chloro-4-nitrobenzophenone is reduced with 
triethylsilane and trifluorome thane sulfonic acid to 2- 
chloro-4-nitrodiphenylmethane 32. Reaction of 32 with 

10 lithium sulfide followed by reacting the resulting 

sulfide with mesylate IV gives sul fide-aldehyde XXIII- 
Oxidation of XXIII with 2 equivalents of MCPBA yields 
sul f one-aldehyde XXIV (see Scheme 5) • Reduction of the 
sul f one-aldehyde XXV formaldehyde and 100 psi hydrogen 

15 and 55 C for 12 hours catalyzed by palladium on carbon 

in the same reaction vessel yields the substituted 
dimethylamine derivative XXVIII. Cyclization of XXVII 
with potassiiim t-butoxide yields a mixture of 
substituted amino derivatives of this invention 

20 Compound No. 104. 
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Scheme 6 





\ No. 102 

A 1 02. Fisner-porter bottle was charged with 0.14 g 
(0.34 mmoles) of 70112, 0.97 gms (.6.8 mmoles) of methyl 
iodide, and 7 ml of anhydrous acetonitrile . Heat to 50 
**C for 4 days. The quat. Salt Compound No. 192 was 
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isolated by concentrating to 1 cc acetonitrile and then 
precipitating with diethyl ether. 
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Example 62 




A 0.1 g (0.159 nunoles) sample of Compound No, 134 was 
dissolved in 15 ml of anhydrous acetonitrile in a 
Fischer-porter bottle and then trimethylamine was 
btabbled through the solution for 5 minutes at 0 ""C and 
then capped and warmed to room texnperature . The 
reaction was stirred overnight and the desired product 
was isolated by removing solvent by rotary evaporation. 

TTyarnole fi^ fCompnimd No. 295) 




NO. 295 
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No. 113 



Sodium Hydride 60% (11 rag, 0.27 mmoles) in 1 cc of 
acetonitrile at 0 ''C was reacted with 0.248 mmoles (.10 
g) of Compound No. 54 in 2.5cc of acetonitrile at 0 "^C. 
Next, 0.(980g 2.48 mmoles) of 1,2-Bis [2- 
iodoethoxylethane] . After warming to room temperature, 
stir for 14 hours. The product was isolated by column 
chromatography . 

Example 64 (Comnound No, 286) 




No. 286 



Following a procedure similar to the one described 
in Example 86, infra (see Compound No. 118)/ the title 
compotind was prepared and purified as a colorless 
solid; mp 180-181 "H NMR (CHCl,) 5 0.85 (t, J « 6 

Hz, 3H_, 0.92 (t, J = 6 Hz, 3H) , 1.24-1.42 (m, 2H) , 
1.46-1.56 (m, IH), 1.64-1.80 (m, IH) , 2.24-2.38 (m, 
IH), 3.15 (AB, s 15 Hz, Av = 42 Hz, 2H) , 4.20 (d, J 
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= 8 Hz, IH), 5.13 (s, 2H). 5.53 (s, IH) , 6.46 (s, IH) , 
6.68 (s, IH), 7.29-7.51 (m, lOH) , 7.74 (d. J - B Hz, 
IH), 8.06 (d, J = 8 Hz, IH) . FABMS m/z 494 (M+H) , HRMS 
calcd for (M-<-H) 494.2001, found 494.1993. Anal. Caled. 
5 for C„H„NO,S: C, 68.13; H, 6.33; N, 2.84. Foiind: C. 

68.19; H, 6.56; N, 2.74. 
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Example fromoound No. 287) 




No. 287 



Following a procedure similar to the one described 
in Example 89, infra (see Compound No. 121), the title 
compound was prepared and purified as a colorless 
solid: mp 245-246 ^C, 'H NMR (CDCl,) 5 0.84 (t, J = 6 
Hz, 3H), 0.92 (t, J = 6 Hz, 3H) , 1.28, (d, J = 8 Hz, 
IH), 1.32-1.42 (m, IH) , 1.48-1.60 (m, IH) , 1.64-1.80 
(m, IH), 2.20-2.36 (m, IH) , 3.09 (AB, J„ = 15 Hz, Av = 
42 Hz, 2H), 3.97 (bs, 2H) , 4.15 (d, J = 8 Hz, IH) , 5.49 
(s, IK), 5.95 <s, IH), 6.54 (d, J = 7 Hz, IH) , 7.29- 
7.53 (m, 5H), 7.88 (d, J = 8 Hz, IH) ? ESMS 366 (M+Li) . 
An/.1 ■ ralcd. for C„H„NO,S: C, 66.82; H, 7.01; N, 3.90. 
Found: C, 66.54; H, 7.20; N, 3.69. 

Example 66 (Compound No. 288) 




No. 288 
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Following a procedure similar to the one described 
in Exan^le 89,' infra (see Coxnpound No. 121), the title 
compound was prepared and purified by silica gel 
chromatography to give the desired product as a 
colorless solid: mp ISB-iaS'C; *H NMR (CDCl,) 51.12 (s, 
3H), 1.49 (s, 3H), 3.00 (d, J = 15 Hz. IH) , 3.28 (d, J 
= 15 Hz, IH) , 4.00 (s, IH) , 5.30 (s, IH) , 5.51 (s, IH) , 
5.97 (s. IH) , 6.56 (dd. J = 2.1, 8.4 Hz. IH) , 7.31-7.52 
(m. 5H), 7.89 (d, J = 8.4 Hz, IH) . MS (FAB+) (M+H) m/z 
332. 

Example 67 (Compound No. 289) 



Following a procedure similar to the one described 
in Example 89 (see Compoxind No. 121) , the title 
compound was prepared and purified by silica gel 
chromatography to give the desired product as a white 
solid: mp 205-206 "C; *H NMR (CDCl,) 5 0.80-0.95 (m, 
6H) , 1.10-1.70 (m, 7H), 2.15 (m, IH) , 3.02 (d, J = 15.3 
Hz, 2H), 3.15 (d, J = 15.1 Hz. 2H) , 3.96 (s. br. 2H) , 
4.14 (d, J = 7.8 Hz, IH), 5.51 (s, IH) , 5.94 (d, J = 
2.2, IH), 6.54 (dd, J = 8.5, 2.2 Hz, IH) , 7.28-7.50 (m, 
6H), 7.87 (d, J = 8.5 Hz, IH) . MS (FAB): m/z 388 (M+H) . 

Example 68 (Compound No. 290) 




No. 289 



0.15" 
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No. 290 



Following a procedure similar to the one described 
in Example 89, infra {see Compound No. 121), the title 
compound was prepared and purified as a colorless 
solid: mp = 96-98 **C, 'h NMR (CDCl,) 5 0.92 (t, J = 7 
Hz, 6H), 1.03-1.70 {m, IIH) , 2.21 (t, J = 8 Hz, IH) , 
3.09 (AB, =- 18 Hz, Av = 38 Hz, 2H) , 3.96 (bs, 2H) , 

4.14 (d, J = 7 Hz, IH) , 5.51 (s, IH) , 5.94 (s, IH) , 
6.56 (d, J = 9 Hz, IH) , 7.41-7.53 (m, 6H) , 7.87 (d, J = 
8 Hz, IH) ; FABMS m/z 416 (M+H) . 

Example 69 




No. 291 



Following a procedure similar to the one described 
in Example 86, infra (see Compoxmd' No. 118), the title 
compound was prepared and purified as a colorless 
solid: 'H NMR (CDCl,) S 0.91 (t, J = 7 Hz, 6H) , 1.02- 
1.52 (m, IIH), 1.60-1.70 (m, IH) , 2.23 (t, J = 8 Hz. 
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IH) , 3.12 (AB, J„ = 18 Hz, Av = 36 Hz, 2H) , 4.18 (d, J 
= 7 Hz, IH), 5.13 (s, 2H) , 5.53 (s, IH) , 6.43 (s, IH) , 
6.65 (s, IH) . 7.29-7.52 (m, lOH) , 7.74 (d, J = 9 Hz. 
IH) , 8.03 (d, J = a Hz, IH); ESMS m/z 556 (M+Li) . 



an 
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Example 70 (Com pound No. 292) 




No. 292 



Following a procedure similar t6 the one descried 
in Example 89, infra (see Compound No. 121), the title 
compound was prepared and purified as a colorless 
solid: mp = 111-112. B'^C, 'h NMR (CDCl,) 5 0.90 (t, J = 8 
Hz, 6H), 1.03-1,50 (m, lOH) , 1.55-1.70 (m, 2H) , 2.18 
(t, J = 12 Hz, 2H) , 3.07 (AB, = 15 Hz, Av = 45 Hz, 

2H), 4.09 (bs, 2H) , 5.49 (s, IH) , 5.91 (s, IH) , 6.55 
(d, J = 9 Hz, IH) , 7.10 (t, J = 7 Hz, 2H) , 7.46 (t, J = 
6 Hz, 2H), 7.87 (d, J = 9 Hz, IH) . 

Example 71 (Compound No. 2 93) 



PhCH 




No. 293 



During the preparation of Compound No. 290 from 
Compound No. 291 using BBr,, the title compotind was 
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isolated: *H NMR (CDCl,) S 0.85 (t, J = 6 Hz, 6H) , 0.98- 
1.60 (m. lOH), 1.50-1.66 (m, 2H) , 2.16 (t. J = 8 Hz. 
IH), 3.04 (AB, J„ = 15 Hz, Av = 41 Hz, 2H) , 4.08 (s, 
IH), 4.12 (s, IH) , 5.44 (s, IH) , 5.84 (s, IH) , 6.42 (d, 
5 J = 9 Hz, IH), 7.12 (d, J = 8 Hz, 2H) , 7.16-7.26 {m, 

lOH) , 7.83 (d, J = 8 Hz, IH) ; ESMS m/z 512 (M+Li) . 

Example 72 (Compound No. 294) 

10 Following a procedure similar to the one described 

in Example 60 (Compound No. 104), the title compoxind 
was prepared and purified as a colorless solid: NMR 
(CDClj) 5 0.90 (t, J = 6 Hz, 6H) , 1.05-1.54 (m, 9H) , 
1.60-1.70 (m, IH) , 2.24 (t, J = 8 Hz, IH) , 2.80 (s, 

15 6H), 3.05 (AB, = 15 Hz, Av = 42 Hz, 2H) , 4.05-4.18 

(m, 2H) , 5.53 (s, IH) , 5.93 (s, IH) , 6.94 (d, J = 9 Hz, 
IH), 7.27-7.42 (m, 4H) , 7.45 (d, J = 8 Hz, 2H) , 7.87 
(d, J- = 9 Hz, IH) ; ESMS m/z 444 (M+H) . 

Structures of the compounds of Exsmples 33 to 72 

20 are shown in Tables 3. cind 3A. 

Examples 73-79. 87. 88 and 91-102 

Using in each instance a method generally 

described in those of Examples 1 to 72 appropriate to 
25 the substituents to be introduced, compounds were 

prepared having the structures set forth in Table 3. 

The starting materials illustrated in the reaction 

schemes shown above were varied in accordance with 

principles of organic synthesis well known to the art 
30 to introduce the indicated sxibstituents in the 4- and 

5- positions (R', R\ R*, R*) and in the indicated 

position on the benzo ring (R*) • 
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Structures of the the compounds produced in 
Examples 73-102 are set forth in Tables 3 and 3A. 

Examples 80-84 

Preparation of 115, 116, 111, 113 

Preparation of 4-chloro-3- [4-methoxy- 
phenylmethyl] -nitrobenzene . 

In a 500 ml 2 -necked rb flask weigh out 68.3 gms 
phosphorus pentachloride (0.328 mole 1.1 eq) . Add 50 
mis chlorobenzene . Slowly add 60 gms 2-chloro-5- 
nitrobenzoic acid (0.298 mole). Stir at room temp 
overnight under N2 then heat 1 hr at 50C. 

Remove chlorobenzene by high vacuxim. Wash residue 
with hexane. Dry wt=55.5 gms. 

In the same rb flask, dissolve acid chloride (55.5 
g 0.25 mole) from above with 100 mis anisole (about 3.4 
eq) . Chill solution with ice bath while purging with 
N2. Slowly add 40, 3g aluminum chloride (1.2 eq 0.3 
mole) . Stir under for 24 hrs. 

After 24 hrs, the solution was poured into 300 mis 
IN HCl soln- (cold) . Stir this for 15 min. Extract 
several times with diethyl ether. Extract organic 
layer once with 2% aqueous NaOH then twice with water. 
Dry organic layer with MgS04 , dry on vac line^ Solid 
is washed well with ether and then ethanol before 
drying. Wt=34.57g (mixture of meta, ortho and para). 



Elemental 


theory 


f o\ind 


C 


57.65 


57.45 


H 


3.46 


5.51 


N 


4.8 


4.8 


CI 


12.15 


12.16 
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With the next step of the reduction of the ketone 
with trif luoromethame sulfonic aid and triethyl silane, 
crystallization with ethyl acetate/hexane affords pure 
4-chloro-3- t4-methoxy-phenylmethyll -nitrobenzene. 

4-Chloro-3- [ 4 -me thoxy-phenylmethyl) -nitrobenzene 
was then reacted as specified in the synthesis of 117 
and 118 from 2-chloro-4-nitrophenylmethane . From these 
procedures 115 and 116 can be synthesized. Compoxinds 
111 and 113 can be synthesized from the procedure used 
to prepare compound 121- 

Compound 114 can be prepared by reaction of 116 
with ethyl mercaptan and aluminum trichloride- 

Fyamples 8 5 and 86 
Preparation of 117 and 118 

2-Chloro-4-nitrobenzophenone is reduced with 
triethylsilane and trifluorome thane sulfonic acid to 2- 
chloro-4-nitrodiphenylme thane 32. Reaction of 32 with 
lithium sulfide followed by reacting the resulting 
sulfide with mesylate IV gives sulf ide--aldehyde XXIII. 
Oxidation of XXIII with 2 equivalents of MCPBA yields 
sulf one-aldehyde XXIII. Oxidation of XXIII with 2 
equivalents of MCPBA yields sulf one-aldehyde XXIV (see 
Scheme 5) . 

The sulf one-aldehyde (31.8 g) was dissolved in 
ethanol/ toluene and placed in a parr reactor with 100 
ml toluene and 100 ml of ethanol and 3.2 g of 10% Pd/C 
and heated to 55 C and 100 psi of hydrogen gas for 14 
hours. The reaction was then filtered to remove the 
catalyst. The amine product (.076 moles, 29.5 g) from 
this reaction was then reacted with benzyl 
chloroformate (27. 4g) in toluene in the presence of 35 
g of potassivim carbonate and stirred at room 
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temperature overnight. After work up by extraction 
with water, the CBZ protected amine product was further 
purified by precipitation from toluene /hexane. 

The CBZ protected amine product was then reacted 
with 3 equivalents of potass ixam t-butoxide in THF at O 
C to yield compounds 117 and 118 which were separated 
by silica gel column chromatography- 

Examples 89 and 90 

Preparation of 121 or 122 

Compound 118 (.013 moles, 6.79g) is dissolved in 
13 5 ml of dry chloroform and cooled to -78 C, next 1.85 
ml of boron tribromide (4.9 g) was added and the 
reaction is allowed to warm to room temperature. 
Reaction is complete after 1.5 hours. The reaction is 
quenched by addition of 10% potassium carbonate at 0 C 
and extract with ether. Removal of ether yields 
compound 121- A similar procedure can be used to 
produce 122 from 117 • 

Examples 93-96 

Compounds 126, 127, 128 and 129 as set forth in 
Table 3 were prepared substantially in the manner 
described above for compounds 115, 116, 111 and 113, 
respectively, except that f luorobenzene was used as a 
starting material in place of anisole. 
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TABLE 3 

Specific comTsounda <S102-111, 113-130, 132- 
134, 136, 138,142-144, 262-296) 




Co#' ■ r3 



r5 



R« 



(R*)q 



Be. 
61 

73. 

t 

60 
74 



76 

77 

78 

79 
80 

81 
82 
83 
84 



102 Et- n-Bu- EO- K- 

103 n-Su- Et- EO- E- 

104 Et- n-Bu- EO- E- 

105 Et- Ji-Bu- EO- E- 



•75 106 Et- n-3u- EO- E- 



Ph- 

Ph-. 
?h- 

Ph- 



107 n-3u- Et- EO- E- p-a-CioE2l- 

-O-Ph- 



108 Et- n-3u- EO- E- 



Ph- 



109 Et- n-Su- EO- E- p-rv-CioE2r 

-0-Ph- 

110 Et- n-Bu- EO- H- Ph- 

111 n-Bu- Et- BO- E- p-EO-Ph- 



113 Et- n-Bu- HO- E- 

114 Et- n-Bu- EO- fi- 
ns n-Bu- Et- SO- fi- 
ne Et- n-Bu- SO- H- 



p-EO-Ph- 
p-CHsO-Ph- 
p-CE30-Ph- 
p-CEjO-Ph- 



E- 1-, 7- 

(CH3) 3N*- 

E- I-/ 7- 

{CB3) 3N+- 

K- 7- {CH3) 2N- 

E- 7- 

CH3SO2NS- 

E- 7-3r-CH2- 
CONE- 

E- 7-NE2- 



E- 7- 

C5E11CONE- 

H- 7-NB2- 



H- 7-CB3CONE- 

R- 7-llfi2- 

K- 7-NB2- 

H- 7-HH2- 

B_ 7-NE-Ca2 

H- 7-NE-CB2 



aa3 
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85 


117 


n-Bu— 


Et— 


HO— 




Pa— 


a** 




86 


118 


Et— 


n— Bu— 


HO— 


tj 


Pa" 


It— 




87 


119 


Et- 


n-Bu- 


HO- 


E- 


Ph- 


B- 


7-NHC02-t- 


88 


120 


n-Bu— 


Et- 


HO- 


H- 


Ph- 


B- 


7-NHC02-t- 


89 


121 


Et- 


n-Bu- 


HO- 


E- 


Ph- 


B- 


7-NH2- 


VM 














B- 


7-NH2- 


91 








EO- 


B- 


Ph- 


B- 


7-n-C6Hi3- 
NH- 


92 


124 


n-Bu- 


Et- 


EO- 


H- 


Ph- 


a- 


7-n-CsHi3- 
NH- 










EO— 


H— 




K- 


I~, 8- 
(CH3)3 N+( 
CH2CS2O) 3- 


93 


126 


n-Bu- 


Et- 


EO- 


E- 


p-F-Ph- 


B- 


7-NK-C32 


94 


127 


n-Bu- 


Et- 


EO- 


E- 


p-F-?h- 


E- 


7-NS2- 


95 


128 


Et- 


n-Bu- 


EO- 


E- 


p-F-?h- 


K- 


7-NE-CBZ 






Et— 




EO- 


B- 




B- 


7-NH2- 


97 


130 




n-Bu- 


HO- 


E- 


Ph- 


E- 


8- 

(CE3) 3N+ 
C6H12O- 


98 


132 


Et- 


n-Bu- 


EO- 


H- 


Ph- 


B- 


8-phthal- 
imidyl- 
CSK12O- 


99 


133 


Et- „ 


.n-Bu- 


HO- 


s- 




B- 


. 8-n-CioK2l" 


52 


134 


Et- 


n-Bu- 


HO- 


H- 


Ph- 


B- 


8- I- 
(C2H4O) 3- 


100 


136 


Et- 


n-Bu- 


HO- 


H- 


Ph- 


B- 


8- BO- 
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LOI 


138 


n-Bu- 


Et- 


HO- 


E- 


Ph- 


H- 


49 


90 


Et- 


n-Bu- 


K- 


HO- 

t 


E- 


m-CBsO-Ph- 


49 


91 


Et- 


n-Bu- 


HO- 


B- 


m-CKsO-Ph- 


K- 


48 


89 


Et- 


n-Bu- 


EO- 


^ E- 


p-F-Ph- 


H- 



8- CK3CO2- 



7-CH3S- 
azetidine 



34 


66 


Et- 


n-Bu- 


EO- 


E- 1 


n-CEsO-Pli- 


E- 


7-CE3O- 


34 


65 


Et- 


n-Bu- 


K- 


EO- 


H- 


ni-CKsO-Ph- 


7-CH3O- 


35 


68 


Et- 


• • • 
n-Bu- 


EO- 


E- 


ni-CFa-Ph- 


H- 


7-CS3O- 


35 


67 


Et- 


n-3u- 


E- 


EO- 


E- • 




7-CH3O- 


46 


87 


Et- 


n-3u- 


EO- 


E- 


IR-EO-rh- 


E- 


7-HO- 


46 


86 


Et- 


n-3u- 


EO- 


E- 


D-HO-Ph- 


E- 


7-CK3O- 


36 


70 


Et- 


n-Bu- 


EO- 


E- 


p-F-?h- 


E- 


7-CE3O- 


36 


69 


Et- 


n-Su- 


B- 


EO- 


E- 


p-F-?h- 


7-CE3O- 


47 


88 


Et- 


n-Bu- 


EO- 


E- 


p-F-Ph- 


E- 


7-SO- 


39 


76 


Et- 


n-Bu- 


EO- 


B- 


a-CKaO-Ph- 


E- 


7-Br- 


39 


75 


Et- 


n-Bu- 


B- 


BO- 


H- 


m-CEaO-Ph- 


7-Br- 


40 


77 


Et- 


n-Bu- 


B- 


EO- 


E- 


p-r-Ph- 


7-F- 


40 


78 


Et- 


n-Bu- 


BO- 


B- 


p-?-Ph- 


H- 


7-F- 


41 


79 


Et- 


n-Bu- 


B- 


BO- 


E- 


m-CE30-Ph- 


7-F- 


41 


80 


Et- 


n-Bu- 


EO- 


B- 


m-CB30-Ph- 


H- 


7-F- 


37 


72 


Et- 


n-Bu- 


KO- 


H- 


m-F-Ph- 


H- 


.7-CB3O- 


38 


73 


Et- 


n-Bu- 


H- 


EO- 


E- 


o-F-Ph- 


7-CH3O- 


37 


71 


Et- 


n-Bu- 


H- 


KO- 


K- 


m-F-Ph- 


7-CB3O- 
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38 


74 


EC- 


n-Bu- 


HO- 


B- 


42 


81 


Et- 


n-Bu- 


HO- 


B- 


45 


85 


Et- 


n-Bu- 


HO- 


B- 


45 


84 


Et- 


n-Bu- 


H- 


BO- 


44 


83 . 


Et- 


n-Bu- 


KO- 


B- 


43 


82 


Et- 


n-Bu- 


HO- 


B- 


64 


286 


Et- • 


Et- 


HO- 


E- 


65' 


287 


Et- 


Et- 


EO- 


E- 


66 


288 


CH3- 


CH3- 


KO- 


E- 


67 


289 


n— 
C3H7- 


n- 
C3E7- 


ko- 


E- 


68 


290 


n-3u- 


n-3u- 


EO- 


E- 


69 


291 


n-3u— 


n-3u- 


EO- 




/ w 






n~3u*~ 


EO- 


H- 


71 


293 


n-3u- 


n-3u- 


EO- 


K- 


72 


294 


n-Bu- 


n-3u- 


EO- 


E- 


63 


295 


Et- 


n-Bu- 


BO- 


K- 


102 


296 


Et- 


n-Bu- 


BO- 


B- 



o-?-Ph- 


B- 


7-CB3O— 


p-F-Ph- 


a- 


7-CB3S- 


p-F-Ph- 


B- 


7-CB3- 


B- 


p-F-Ph- 


7-ca3- 


p-F-Ph- 


B- 


7-(N)- 
morpholine 


p-F-Ph- 


B- 


7- (N) - 
dine 


Ph- 


B- 


7-KE-C32 


Ph- 


B- 


7-NH2- 


Ph- 


E- 


7-NH2- 


Ph-. . 


B-!- 


7-NH2- 


Ph- 


B- 


7-NH2- 


Ph- 


B- 


7-NK-C3Z 


p-F-Ph- 


B- 


7-NH2- 


Ph- 


K- 


7-PhCE2N- 


Ph- 


E- 


7-(CH3)2N- 


p-I- 


B- 


7-NE2- 


(C2B4O) 3- 






Ph- 






1-/ P- 

(CH3)3N+(C2 


B- 


7-NE2- 







B40> 3-Ph- 
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TABLE 3A 

Bridged Benzefchi.epli«nes (SlOl, 112, 131, 135, 137, 139-141) 
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C90 #135 (Ex. 55) 




CPD S137 (ESC. 57) 




CPO »139 (Ex. 58) 
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Examples 104-231 

Using in each instance a method generally 
described in those of Examples 1 to 72 appropriate to 
the substituents to be introduced, including where 
5 necessary other common synthesis expedients well known 

to the art, compounds are prepared having the 
structures set forth in Table 4. The starting 
materials illustrated in the reaction schemes shown 
above are varied in accordance with principles of 
10 organic synthesis well known to the art in order to 

introduce the indicated substituents in the 4- and 5- 
positions (R', R\ R') and in the indicated position 

on the benzo ring (R") . 
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TABLE 4 

Alternative compounds SX (#302-312^ 314-430) 




302 p-F-Ph- 7-(l-a2iridine) 

303 p-F-Pll- 7-EtS- 

304 p-F-Ph- 7-CE3S<0>- 

305 p-F-Ph- 7_CE3S<0)2- 
30S p-F-Ph- 7-?hS-- 

307 p-F-Ph- 7_cH3S- 

S-CH3S- 

308 p-F-Ph- 7-CK3O- 

9-CE3O- 

309 p-F-Ph- 7-EC- 

310 p-F-Ph- 7_ipr- 

311 p-F-Ph- 7_t-Bu- 

312 p-F-Ph- 7-{l-pyrarole)- 

314 m-CHsO-Ph 7-(l-aretidine> 

3 15 m-CH30-Ph~ _ 7-(l-azlrldine) 

316 in-CH307Ph- 7-EtS- 

317 m-CHsO-Ph- ^ 7-CE3S(0)- 

318 m-CHsO-Ph- 7-CH3S(0)2- 

319 itt-CHsO-Ph- 7-PhS- 



231 
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320 

321 

322 
323 
324 



m-CHaO-Ph 

m-CHsO-Pb 

ia-CH30-Ph 
m-CH30-Ph 
m-CHaO-Pli 



7-CH3S- 
9-CH3S- 

7-CH3O- 
9-CH3O- 

7-Et- 

7-lPr- 

7-t-Bu- 



325 

326 
327 
328 
329 
330 
331 
332 
333 
334 



p-F-Ph- 

p-F-Ph- 
p-F-Ph- 
p-F-Ph- 
p-F-Ph- 
p-F-Ph- 
p-F-Ph- 
p-F-Ph- 
p-F-Ph- 
p-F-Ph- 



6- CK3O- 

7- CE3O- 

8- CH3O- 

7- (l-ezetidine) 
9-CH3- 

7-ScS- . 
9-CE3- 

7-CH3S (6) - 
9-CK3- 

7-CH3S (O) 2- 

9-CH3- 

7-PhS- 
9-CH3- 

7-CH3S- 
9-CK3- 

7-CH3O- 
9-CH3- 

7-CH3- 
9-CH3- 

9- CH30- 



335 
336 



p-F-Ph- 
p-F-Ph- 



7- (1-pyrrole) 
7- (KHl' -methylpiperasine 
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337 p-F-Ph- 

338 p-r-Ph- 

339 p-F-Ph- 

340 p-F-Ph- 

341 p-F-Ph- 

342 p-F-Ph- 

343 p-F-Ph- 

344 m-CHsO-Ph- 

345 ro-CHsO-Ph- 

346 Bt-CHgO-Ph- 

347 m-CKsO-Ph- 

348 m-CKsO-Ph- 
34 9 m-CHsO-Ph- 

350 m-CHaO-Ph- 

351 ia-CH30-Ph- 

352 m-CHsO-Ph- 

353 m-CHaO-Ph- 

354 m-CH30-Ph- 



Ph- 

7-CH3C (=CH2) - 

7-cyclpropyl 

7-(CH3)2NH - 

7- (N) -azetidine 
9-CH3S- 

7- (N-pyrrolidine) 
9-CH3S- 

7- (CH3)2N- 
9~CE3S- 

7- (l-pyrazole) 
7- CN)^' -methylpiperazine 
Ph- 

7-CH3C(-CE2)- 

7-cyclopropyl 

7-(C:-:3)2NH - 

7- (U) -azetidine 
9-CK3S- 

7- (N-pyrrolidine) - 

9-CH3S- 

7- {CH3) 2N- 
9-CH3S- 

6- CH3O- 

7- CH3O- 

8- CH3O- 

7-(l-azetidine) 
9-CH3- 



a33 
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355 


m-CH30-Ph- 


7-EtS- 
9-CH3- 


356 


m-CH30-Ph- 


7-CH3S (O) - 

9-CH3- 


357 


m-CHsO-Ph- 


7-CH3S (O) 2- 
9-CH3- 


358 


m-CH30-Ph- 


7-PbS- 
9-CH3- 


359 


m-CH30-Ph- 


7-CH3S- 
9-CK3- 


360 


m-CH30-Ph- 


7-CK3O— 
9-CH3- 


361 


m-CH30-Pli- 


7-CH3- 
9-CH3- 


362 


m-CHsO-Ph- 


7-CH3O- . 
9-CK3O- 


363 


thien-2-yl 


7-(l-a2iridine) 


364 


thien-2-yl 


7-EtS- 


365 


thien-2-yl 


7-CH3S (O) - 


366 


thien-2-yl 


7-CH3S (O) 2- 


367 


thien-2-yl 


7-PhS- 


368 


thien-2-yl 


7-CH3S- 

9-CH3S— 


369 


thlen-2-yl 


7-CH3O- 
9-CK3O- 


370 


tlilen-2-yl 


7-Et- 


371 


thien-2-yl 


7-iPr- 

• 


372 


thien-2-yl 


7-t-Bu- 


373 


thien-2-yl 


7-(l-pyrrole)- 


374 


thiea-2-yl 


7-CH3O- 
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375 
376 
377 



thien-2-yl 
thien-2-yl 
thien-2-yl 



7-CH3S- 
7-(l-azetidine) 
7-Me- 



378 S-Cl-thien-2-yl 

379 5-Cl-thien-2-yl 

380 S-Cl-thien-2-yl 

381 S-Cl-thien-2-yl 

382 5-Cl-thien-2-yl 

383 5-Cl-thien-2-yl 

384 S-Cl-thien-2-yl 

385 5-Cl-thien-2-yl 

386 5-Cl-thien-2-yl 

387 5-Cl-thien-2-yl 

388 5-Cl-thien-2-yl 

389 5-Cl-thien-2-yl 

390 5-Cl-thien-2-yl 

391 5-Cl-thlen-2-yl 



7-(l-azetidine) 

7- (1-aziridine) 

7-EtS- 

7-CK3S{0)- 

7-CH3S (O) 2- 

7-PhS- 

7-CH3S- 
9-CH3S- 

7-CH3O- 
9-CH3O- 

7-St- 

7-iPr- 

7-t-3u- 

7-CH3O- 

7-CH3S- 

7-Me 



392 
393 
394 
395 



1:liien-2-yl 
thien-2-yl 
thien-2-yl 
thien-2-yl 



7-(l-a2etidine) 
9-CH3- 

7-EtS- 
9-CH3- 

7-CH3S(0)- 
9-CH3- 

7-CH3S (0)2-^ 
9-CH3- 



Ai5 
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396 
397. 
398 
399 
400 



thien-2-yl 
thien-2-yl 
thlen-2-yl 
thien-2-yl 
thien-2-yl 



7-PhS- 
9-CH3- 

7-CH3S- 
9-CH3- 

7-CH3O- 
9-CH3- 

7-CH3- 
9-CH3- 

7-CH3O- 
9-CH3O- 



401 
402 
403 
404 
405 
406 
407 

408 

409 



thieii-2-yl 
thien-2-yl 
thien-2-yl 
thien-2-yl 
thien-2-yl 
thien-2-yl 
thien-2-yl 

thien-2-yl 

thien-2-yl 



7- (l-pyrazrole) 
7- {N>N'-i5ethylpiperarine 
Ph- 

7-CH3C(-CK2)- 

7-cyclpropyl 

7-(CK3)2NH - 

7- (N) -azetidine 
9-CK3S- 

7- (N-pyrrolidine) 
9-CE3S- 

7- (CH3)2N- 
9-CK3S- . 



411 5-Cl-thien-2-yl 

412 ~^'cr=thIen-2-yI 

413 S-Cl-th'ien-2-yl 

414 5-Cl-thlen-2-yl 

415 S-Cl-thien-2-yl 

416 S-Cl-thien-2-yl 



7- (l-pyrairole) 
7- (NHl'-methylpiperazine 
Ph- 

7-CH3C («»CH2) - 
7-cyclopropyl 
7-{CK3)2HK - 
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417 5-Cl-thien-2-yl 



418 5-Cl-thien-2-yl 



419 



5-Cl-thien-2-yl 



7-(N)-azeti<line 
9-CH3S- 

7- CN-pyrrolidine) ■ 

9-CK3S- 

7- (CH3) 2N- 
9-CH3S- 



420 5-Cl-thien-2-yl 



7-(l-azetidine) 
9-CH3- 



421 S-Cl-thien-2-yl 



422 5-Cl-thien-2-yl 



423 5-Cl-thien-2-yl 



424 S-Cl-thien-2-yl 



425 5-Cl-thien-2-yl 



426 S-Cl-tlxien-2-yl 



427 5-Cl-thien-2-yl 



428 5-Cl-thien-2-yl 



429 



thien-2-yl 



430 S-Cl-thien-2-yl 



7-EtS- 
9-CH3- 

7-CH3S (O) - 
9-CK3- 

■7-CH3S (O) 2- 
9-CH3- 

7-PhS- 
9-CH3- 

7-CH3S- 
9-CK3- 

7-CH3O- 
9-CK3- 

7-CH3- 
9-CH3- 

7-CH3O- 
9-CH3O- 

6- CH3O- 

7- CH3O- 
-8-CH3O-- 

6- CH3O- 

7- CH3O- 

8- CH3O- 
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Using in each instance a method generally 
described in those of Examples 1 to 72 appropriate to 
the substituents to be introduced, including where 
necessary other common synthesis expedients well known 
to the art, compounds are prepared having the 
structxires set forth in Table 1- The starting 
materials illustrated in the reaction schemes shown 
above are varied in accordance with principles of 
organic synthesis well known to the art in order to 
introduce the indicated substituents in the 4- and 5- 
positions (R\ R\ k\ R') and in the indicated position 
on the benzo ring (R*l . 



TTyaT^pl^ 13 95 

Dibutyl 4-f luorobenzene dialdehyde 




<;t:en 1; Preparation of dibutyl 4-fluoro benzene 
dialdehyde 

To a stirred solution of 17.5 g (123 mmol) of 2,5- 
difluorobenzaldehyde (Aldrich) in 615 mL of DMSO at ' 
ambient temperature was added 6.2 g (135 mmol) of 
lithium sulfide (Aldrich) . The dark red solution was 
fihlyre d at 75 C for 1. 5 hour s, or until the start ing 
material was conpletely consumed, and then 34 g (135 
mmol) of dibutyl mesylate aldehyde was added at about 
50 C. The reaction mixture was stirred at 75 C for 
three hoxirs or until the reaction was completed. The 
cooled solution was poured into water and extracted 
with ethyl acetate. The combined extracts were washed 
with water several times, dried (MgSO^) and 
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concentrated in vacuo . Silica gel chromatographic 
purification of the crude product gave 23-6 g (59%) of 
f luorobenzene dialdehyde as a yellow oil: NMR 
{CDCI3) d 0.87 (t, J- = 7,05 Hz, 6H) , 1.0-1.4 (m, 8H) , 
5 1.5-1.78 (m, 4H), 3.09 (s, 2H) , 7.2-7.35 (m, IH) , 7.5- 

7.6 (m, 2H), 9.43 (s, IH) , 10.50 (d, tJ = 2.62 Hz, IH) . 

Step 2; Preparation of dibutyl 4-f luorobenzyl alcohol 
To a solution of 22.6 g (69.8 inmol) of the dialdehyde 

10 obtained from Step 1 in 650 mL of THF at -60 C was 

added 69.8 mL (69.8 mmol) of DIBAL (IM in THF) via a 
syringe. The reaction mixture was stirred at -40 C for 
20 hours. To the cooled solution at -40 C was added 
sufficient amount of ethyl acetae to quench the excess 

15 of DIBAL, followed by 3 N HCl . The mixture was 

extracted with ethyl acetate, washed with water, dried 
(MgSO^) , and concentrated in vacuo . Silica gel 
chromatographic purification of the crude product gave 
13.5 g (58%) of recovered starting material, and 8.1 g 

20 (36%) of the desired fluorobenzyl alcohol as a 

colorless oil: ^H NMR {CDCI3) d 0.88 (t, J = 7.05 Hz, 
6H) , 1.0-1.4 (m, 8H) , 1.5-1.72 (m, 4H) , 1.94 (brs, 
IH), 3.03 (s, 2H) , 4.79 (s, 2H) , 6.96 (dt, *J=8.46, 
3.02 Hz, IH), 7.20 (dd, J" = 9.47, 2.82 Hz, IH) , 7.42 

25 (dd, iJ = 8.67, 5.64, IH) , 9.40 (s, IH) . 

Step 3 ; Preparation of dibutyl 4-f luorobenzyl bromide 
To a solution of 8.1 g (25 mmol) of benzyl alcohol . 
obtained from Step 2 in 100 mL of DMF at -40 C was 

30 added 47 g (50 mmol) of bromotriphenyphosphoniiim 

bromide (Aldrich) . The resulting solution was stirred 
cold for 30 min, then was allowed to warm to 0~~C1 "To' 
the mixture was added 10% solution of sodixim sulfite 
and ethyl acetate. The extract was .washed a few times 

35 with water, dried (MgS04) , and concentrated in vacuo. 

The mixture was stirred in small amo\int of ethyl 
acetate/hexane mixture (1:4 ratio) and filtered through 
a pad of silica gel, eluting with same solvent mixture. 
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The combined filtrate was concentrated in vacuo to give 
9.5 g (98%) of the desired product as a colorless oil: 
1h NMR (CDCI3) d 0.88 (t, J- = 7.05 Hz, 6H) . 1.0-1.4 (m, 
8H), 1.55-1.78 (m, 4H) , 3.11 (s, 2H) , 4.67 {s, 2H) , 
5 7.02 (dt, 8.46, 3.02 Hz, IH) , 7.15 (dd, J= 9.47, 

2.82 Hz, IH), 7.46 (dd, 8.67, 5.64, IH) , 9.45 (s, 

IH) . 

^tep 4 : Preparation of sulfonyl 4-f luorobenzyl 

10 bromide 

To a solution of 8.5 g (25 mmol) of sulfide obtained 
from Step 3 in 200 mLof CH,C1, at 0 was added 15.9 g 
(60 mmol) of mCPBA (64% peracid) . The resulting 
solution was stirred cold for 10 min, then was allowed 

15 to stirred ambient temperature for 5 hours. To the 

mixture was added 10% solution of sodium sulfite and 
ethyl acetate. The extract was washed several times 
with saturated NajCO,, dried (MgSO^) , and concentrated 
in vacuo to give 10.2 g (98%) of the desired product as 

20 a colorless oil: NMR (CDCI3) d 0.91 (t, *J = 7.05 Hz, 

6H), 1.03-1.4 (m, 8H) , 1.65-1.82 (iti, 2H) , 1.90-2.05 (m, 
2H), 3.54 (s, 2H) , 5.01 (s, 2H> , 7.04-7.23 (m, IH) , 
7.30 (dd, *7 = 8.87, 2.42 Hz, IH) , 8.03 (dd, *J = 8.86, 
5.64, IH) , 9.49 (s, IH) . 
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Generic Scheme X 



1. U2S.DMS0.heat 

2. mesylate aldehyde, heat 



1. BuLUPMETA 
-40*C.THF 

2. DMF 



I 



PMETA: / 



N. 



'N' 



CHO 



DIBAUTHF 
-40 




OHC 



Br 



BrPh3PBr,-40«t: 



DMF 




R2 



CHO 



HO 



mCPBA 



^C^j^Jv OHC 
Br 



r5 B(0R)2, heat 

>- 

Pd(Ph3P)4. NaaCOj 
EtOH, toluene or DME 

or 

SnRj. heat 
Pd(Ph3P)4, solvent 

R ss H. or short alkyl (C1-C6) 



o. P 
^il^jA OHC 



base; e.g. KOtBu 



R«- 




Generic Scheme X: The tiucleophilic substitution of an 
appropriately substituted 2-f luorobenzaldehyde with 
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10 



lithium sulfide or other nucleophilic sulfide anion in 
polar solvent (such as DMF. DMA, DMSO, etc), followed 
by the addition of dialkyl mesylate aldehyde (X) , 
provided a dialkyl benzene dialdehyde V. DIBAL 
reduction of the dialdehyde at low temperature yielded 
benzyl alcohol monoaldehyde Z. Conversion of benzyl 
alcohol to benzyl bromide, followed by oxidation of 
sulfide to sulfone yielded the key intermediate W. 



p7-Poayat.-i »r. of N-prftPvl sulfonic acid 

To a solution of 51 mg (111 \xia) Compound X in ethanol 
(400 uD was added 1,3 propane sultone (19.5 ul, 222 

15 pui) . The reaction was stirred in a sealed vial at 55 

»C for 25 hr. Sample was concentrated under a nitrogen 
stream and purified by reversed phase chromatography 
using acetonitrile/water as eluent (30-45%) and 
afforded the desired material as an off-white solid 

20 (28.4 mg, 44%): *H NMR (CDCL,) d 0.82-0.96 (m. 6H) . 

1.11- 1.52 (m of m, lOH) , 1.58-1.72 (m, IH) , 2.08-2.21 
(m, IH), 2.36-2.50 (m, 2H) . 2.93 (s. 6H) , 3.02-3.22 (m 
of m, 5H). 3.58-3.76 (m, 2H) . 4.15 (s, IH) , 5.51 (s, 
IH) , 6.45-6.58 (m, IH) . 6.92-7.02 (m, IH) , 7.35-7.41 

25 (m, IH), 7.41-7.51 (m, 2H) , 8.08 (d, J" = 8.1 Hz, IH) , 

8.12- 8.25 (m. IH) ; MS ES- M-H m/z 579. 



30 Fl?;PTPr'''' "^^^"^ 

The 7-fluoro, 9-fluoro and 7,9-difluoro analogs of 

benzothiepihe compounds"'bf" "this^'inyen tioh" c^ "Be 

reacted with sulfur and nitrogen nucleophiles to give 

the corresponding sulfur and nitrogen stibstituted 

35 analogs. The following example demonstrates the 

synthesis of these analogs. 

3, 3_Dibutyl-5a- {4 ' -f luorophenyl) -4a-hydroxy-7- 
methyltliio-Z ,3,4, s-tetrahydrobenzothlepiae-l , l-dioxide . 
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MeS 




F 



10 



15 



20 



A mixture of 0.4 g Of 3 , 3-dibutyl-7-f luoro-5a- (4 ' - 
f luorophenyl ) -4a-hydroxy-2 ,3,4,5- 

tetrahydrobenzothiepine-1, 1 -dioxide, prepared by 
previously described method, 0.12 g of sodium 
methanethiolate and 20 ml of DMF was stirred at 50 C 
for 3 days. An additional 0.1 g of sodium 
methanethiolate was added to the reaction mixture and 
the mixture was stirred for additional 20 h at 50 C 
then was concentrated in vacuo. The residue was 
triturated with water and extracte wiith ether. The 
ether extract was dried over MgS04 and concentrated in 
vacuo to 0.44 g of an oil. Purification by HPLC (10% 
EtOAc in hexane) gave 0.26 g of needles, mp 164-165.5 
%C. 

3 , 3-Dibutyl-9-dimethylamino-7 -f luoro-5a- (4 ' - 
£ luorophenyl) -4a-hydroxy-2 , 3 , 4 , 5-» 
tetrahydrobenzothiepino-l, 1-dioxido and 7,9- 
Bis (dime thy lamino) -3, 3-dibutyl-5a- (4 ' -f luorophenyl) -4a- 
2iydro9cy**2, 3 # 4 , S-^etrahydrobenzothlepine-l, l-dioxide« 




F 
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A solution of 0.105 g of 3 , 3-dibutyl-7 , 9-dif luoro- 
Sa- ( 4 ' -f luorophenyl ) -4a-hydroxy-2 ,3,4,5- 
tetrahydrobenzothiepine-1, 1-dioxide, prepared by the 
5 method described previously, in 20 ml of 2 N 

dimethylamine in THF was heated at 160 C in a sealed 
Parr reactor overnight. The reaction mixture was cooled 
and concentrated in vacuo. The residue was triturated 
with 25 ml of water and extracted with ether. The ether 
10 extract was dried over MgS04 and concentrated in vacuo. 

The resdue was purified by HPLC (10% EtOAc in hexane) 
to give 35 mg of an earlier fraction which was 
identified as 3 , 3 -dibutyl-9-dimethylamino-7-f luoro-5a- 
(4 ' -fluor ©phenyl) -4a-hydroxy-2 , 3 ,4,5- 
15 tetrahydrobenzothiepine-1, 1-dioxide, MS (CI) m/e 480 

(M* +1) / and 29 mg of a later fraction which was 
identified as 7 , 9-bis (dimethylamino) -3 , 3-dibutyl-5a- 
(4 ' -f luorophenyl ) -4a-hydroxy-2 ,3,4,5- 

tetrahydrobenzothiepine-1, 1-dioxide, MS (CI) m/e 505 
20 (M+ +1) . 

The compounds of this invention can also be 
synthesized using cyclic sulfate (A, below) as the 
reagent as shown in the following scheme. The following 
25 example describes a procedure for using the cyclic 

sulfate as the reagent. 
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(R^P 

Dibutyl cyclic sul£it t 
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Q. 




A solution of 2 , 2-dibutyl-l, 3-propandiol 
(103g, 0.548 mol) and triethylamine (221g, 2.19 mol) 
in anhydrous methylene chloride (500 ml) and was 
stirred at 0 degrees C under nitrogen. To the mixture, 
thionyl chloride (97.8 g, 0.82 mol) was added dropwise 
and within 5 min the solution turned yellow and then 
turned black when the addition was completed within 
half an hour. The reaction mixture was stirred for 3 
hrs. GC showed that there was no starting material 
left- The mixture was washed with ice water twice then 
with brine twice. The organic phase was dried over 
magnesium sulfate and concentrated under vacu\im to give 
the cyclic sulfite 128 g (100%) as a black oil- Mass 
spectrum (MS) was consistent with the product. 

To a solution of the above compound (127.5g , 0.54 
mol) in. 600 ml acetonitrile and 500 ml of water cooled 
in an ice bath under nitrogen was added ruthenium (III) 
chloride (1 g) and sodixam periodate (233 g, 1.08 mol). 

The reaction was stirred overnight and the color of 
the solution turned black. GC showed that there was no 
starting material left. The mixture was extracted with 
300 ml of ether and the ether extract was washed three 
—times., with . brine . .The_ organic phase was dried over 
magnesium sulfate and passed through celite. The 
filtrate was concentrated under vacuum and gave the 
cyclic sulfate 133 g (97.8%) as an- oil. Proton, carbon 
NMR and MS were consistent with the product. 

2 - I ( 2 - ( 4 ' - Fluorobonzy 1 ) - 4 - 
a thylphenyl thio) methyl] -2 -butylheacanols 
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10 



20 



25 



H3C 




Sodium hydride {60% oil dispersion), 0.27 g (6.68 
mmole) , was washed with hexane and the hexane wash was 
decanted. To the washed sodium hydride was added 20 ml 
of 2-methoxyethyl ether (diglyme) and the mixture was 
cooled in an ice bath. A solution of 1.55 g (6.68 
mmole) of 2- (4 ' -f luorobenzyl) -4-methylbenzenethiol in 
10 ml of 2-methoxyethyl ether was added dropwise to the 
reaction mixture in 15 min. A mixture of 2.17 g (8.68 
mmole) of the dibutyl cyclic sulfate in 10 ml of 2- 
15 methoxyethyl ether was added once and stirred for 30 

min at 0 C then at room temperature for 1 hr under 
nitrogen. GC showed that there was no thiol left. The 
solvent was evaporated and triturated wth water then 
was extracted with ether twice. The water layer was 
separated, treated with 20 ml of 10% NaOH then was 
boiled for 30 min and cooled, acidified with 6N HCl and 
boiled for 10 min. The reaction mixture was cooled and 

extracted with ether. The organic layer was washed 
successively with water and brine, dried over magnesium 
—sulfate and concentrated under vacuum -to-give-2-. 47 g ( 
92-5%) of an oil. Proton NMR , ^^C NMR and MS were 
consistent with the product. 

2-1 (2- {4 ' -Fluorobenzyl) -4- 
30 m thylpheaylthio)methyll-2-butylhexaiial: 
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I 

F 

To a solution of the above product (2 g , 4.9 
mmol) in 40 ml methylene chloride cooled in an ice bath 
under nitrogen was added pyridinium chlorochromate 
(2.18 g, 9.9 itanol) at once. The reaction was stirred 
with 3 hrs and filtered through a bed of silica gel. 
The filtrate was concentrated under vacuum to give 1.39 
g (70%) of an oil. Proton, carbon NMR and MS were 
consistent with the product. 

2- [ (2- (4 ' -Fluorobenzyl) -4- 
me thy Ipheny 1 sulf onyl ) methyl ] - 2 -buty Ihexanal 




I 

F:_ _ . 

To a solution of the above product (0.44 g ,1.1 
romole) in 20 ml methylene chloride solution cooled in 
an ice bath under nitrogen was added 70% m- 
chloroperbenzoic acid (0.54 g, 2.2 mmol) at once. The 
reaction mixture was stirred for 18 hrs and filtered. 
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The filtrate was washed successively with 10% NaOH 
(3X) , water and brine, dried over magnesium sulfate and 
concentrated under vacum to give 0.42 g (90%) of an 
oil. Proton, carbon NMR and MS were consistent with 
the product. 

3 0 3-Dibutyl-7-methyl-5a- (4 ' -f luorophenyl) -4a- 
hydroxy-2 , 3,4, 5-tetrahydrobenzothiepine-l , l-dionide : 




A mixture of 0.37 g (0.85 romol) of the above 
product in 30 ml of anhydrous THF was stirred at 0 %C. 
Then potassium t-butoxide (102 mg, 0.85 mmol) was 
added. After 3 hrs, TLC showed that there was a product 
and some starting material left. The crude reaction 
mixture was acidified with 10% HCl and extracted with 
ether. The ether extract was washed successively with 
water and brine, dried with MgS04 and concentrated 

under vacuum. The residue was purified by HPLC (10% 
EtOAc-Hexane) . The first fraction was 0.1 g of starting 
material as an oil and the second fraction was a white 
solid, 0.27 g (75%) . Proton NMR and carbon NMR were 
consistent- with-.the.. desired product. Mass .spec.tarwni . (CI). 

also confirmed the product, m/e 433 (M* 1) . 



Qi50 
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Example 139ft 
Step 1 




NO2 

5 C,,H^„ClNO, fw=291.69 

In an inerc atmosphere, weigh out 68,3 gms 
phosphorus pentachloride (0.328mole Aldrich 15,777-5) 
into a 2-necked SOOml round bottom flask. Fit flask 
10 with a N, inlet adapter and suba seal- Remove from 

inert atmosphere and begin purge. Add SOmls 
anhydrous chlorobenzene (Aldrich 28,451-3) to the PCI, 
via syringe and begin stirring with magnetic stir bar. 

15 Weigh out 60 gms 2-chloro-5-nitrobenzoic acid 

(0.298 mole Aldrich 12,511-3). Slowly add to the 
chlorobenzene solution while under N, purge. Stir at 
room temperature overnight. After stirring at room 
temperature for -20hrs, .place in oil bath and heat at 

20 50C for Ihr. Remove chlorobenzene by high vacuum. Wash 

residue with anhydrous hexane. Dry acid chloride 
wt=61.95gms. Store in inert and dry atmosphere. 

In inert atmosphere, dissolve acid chloride with 
lOSmls anhydrous anisole (0.97 mole Aldrich 29,629-5). 
5 .. Plaqe^solution in_ft..2-necked^50.0ml< round- bottom flask.- 

Weigh out 45.1gms aluminum chloride (0.34 moles 
Aldrich 29,471-3) and place in a solid addition funnel. 
Fit reaction flask with addition 'fxinnel and a inlet 
30 adapter. Remove from inert atmosphere. Chill reaction 

solution with ice bath and begin N, purge. Slowly add 
AlCl, to chilled solution. After addition is coznplete, 
allow to warm to room texnperature. Stir overnight . 
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Quench reaction by pouring into a solution of 300 
mis IN HCl and ice. Stir 15 min- Extract twice with 
ether. Combine organic layers and extract twice with 
2% NaOH, then twice with deionized H,0. Dry with MgSO^, 
5 filter and rotovap to dryness. Remove anisole by high 

vacuum. Crystalize product from 90% ethanol 10% ethyl 
acetate. Dry on vacuum line. wt=35.2gms. Yield 41%. 
Obtain NMR and mass spec (m/z=:292) . 

10 Step 2 




C^^HjaClNOj f w=277 . 7 1 



Dissolve 38.10gms (0.131 moles) of the 
benzopherione from step 1 in 250mls anhydrous methylene 
chloride. Place in a 3 liter flask fitted with N, 
inlet, addition funnel and stopper. Stir with magnetic 
stir bar. Chill solution with ice bath. 

Prepare a solution of 39.32 gms trifluorome thane 
sulfonic acid (0.262 mole Aldrich 15,853-4) and 170 
mis anhydrous methylene chloride. Place in addition 
funnel and add dropwise to chilled solution under N,. 
Stir 5 minutes after addition is complete. 

Prepare a solution of 22.85 gms triethyl silane 
(0.197mole Aldrich 23,019-7) and 170mls anhydrous 
metlTylehe 'cinioride^^^ Place irnadditibn funneT"arid add 
dropwise to chilled solution under N,. Stir 5 minutes 
after addition is complete. 

Prepare a second solution of 39.32 gms 
trif iuoromethane sulfonic acid and 170mls anhydrous 
methylene chloride. Place in addition funnel and add 
dropwise to chilled solution under N,. Stir 5 minutes 
after addition is complete.. 



15 



20 



25 



30 
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Prepare a second solution of 22.85 gitis triethyl 
silane and 170mls anhydrous methylene chloride. Place 
in addition funnel and add dropwise to chilled solution 
under N,. After all additions are made allow to slowly 
5 warm to room temperature overnight. Stir under N, 

overnight . 

Prepare 1300 mis saturated NaHCO, in a 4 liter 
beaker. Chill with ice bath. While stirring 
vigorously, slowly add reaction mixture. Stir at 
10 chilled temperature for 30 min. Pour into a separatory 

funnel and allow separation. Remove organic layer and 
extract aqueous layer 2 times with methylene chloride. 
Dry organic layers with MgSO.. Crystallize from 
ethanol. Dry on vacuum line. Dry wt=28.8gms. Confirm 
3^5 by NMR and mass spec (m/z=278) . 



Step 3 




20 



NO, 

C„H„NO,S f w=443 . 61 



Dissolve 10.12 gms (0.036 moles) of product 2 with 
200 mis anhydrous DMSO. Place in a 500 ml round bottom 
flask with magnetic stir bar. Fit flask with water 
25 condenser. inlet, and stopper. Add 1.84 gms Li,S 

(0.040 moles Aldrich 2i; 324-1). Place flask in oil 
bath and heat at 75'C under N, overnight then cool to 
room temperature. 

Weigh out 10.59 gms dibutyl mesylate (0.040 
moles) . Dissolve with anhydrous DMSO and add to 
reaction solution. Purge well with N„ heat overnight 



30 



as3 
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at 80'C. « , * 

Cool to room temperature. Prepare 500 mis of 5% 
acetic acid in a 2 liter beaker. While stirring, 
slowly add reaction mixture. Stir 30 min. Extract 

5 with ether 3 times. Combine organic layers and extract 

with water and sat'd NaCl. Dry organic layer with 
MgSO., filter and rotovap to dryness. Dry oil on vacuum 
line. Obtain pure product by column chromatography 
using 95% hexane and 5% ethyl acetate as the mobile 

10 phase. Dry wt=7.8 gms. Obtain NMR and mass spec 

(m/z=444) . 



15 Step 4 



20 



25 



30 




*io, 

C„H„NO,S fw=475.61 



Dissolve 9.33 gms (0.021 moles) of product 3 with 
120 mis anhydrous methylene chloride. Place in a 250 
ml round bottom flask with magnetic stir laar. Fit 
flask with N, inlet and stopper. Chill solution with 
ice bath under N,..purge. Slowly add 11.54_ gms 3- 
chloroperbenzoic acid (0.0435 moles, Fluka 25800. 
-65%) . After addition is complete warm to room 
temperature and monitor reaction by TLC. Reaction goes 
quickly to the sulphoxide intermediate but takes 8 hrs 
to convert to the sulphone. Chill solution over night 
in freezer. Filter solid from reaction, extract 
filtrate with 10% K,CO,. Extract aqueous layer twice 
with methylene choride. Combine organic layers and dry 
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with MgSO«. Filter and rotovap to dryness. Obtain 
pure product by crystallizing from ethanol or isolating 
by column chromatography. Obtain NMR and mass spec 
(m/z=476) . 



Step 5 




C„H„NO.S fw=473.68 

Reaction is done in a 300 ml stainless steel Parr 
stirred mini reactor. Place 9.68 gms (0.0204 moles) of 

product 4 in reactor base. Add 160 mis ethanol. For 
safety reasons next two compounds are added in a N, 
atmosphere glove bag. In glove bag, add 15.3 mis 
formaldehyde (0.204 moles. Aldrich 25,254-9. about 37 
wt% in water) and 1.45 gms 10% Pd/Carbon (Aldrich 
20,569-9). Seal reactor before removing from glove 
bag. Ptirge reactor three times with H,. Heat to SS'C 
I under H,. Run reaction at 200 psig H,. 55'C, and a stir 

rate of 250 rpm. Run overnight under these conditions. 

Cool reactor and vent H,. Purge with N,. Check 
progress of run by TLC. Reaction is a mixture of 
desired product and intermediate. Filter reaction 
5 mixture over a bed of celite washing well with ether. 

Rotovap and redissolve with ether.. Extract with water. 

Dry organic layer with MgSO., filter and rotovap to 
dryness. Diry on vacuum line. 

Charge reactor again with same amounts, seal 
0 reactor and run overnight under same conditions. 
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After second run all of the material has been converted 
to the desired product. Cool and vent H, pressure. 
Purge with M,. Filter over a bed of celite. washing 
well with ether. Rotovap to dryness. Dissolve with 
ether and extract with water. Dry organic layer with 
MgSO,, filter and rotovap to dryness. Dry on vacuum 
line. Obtain NMR and mass spec (m/z=474) . 

Step 6 



10 




CH3 



C„H„NO,S f w=4 7 3.68 



Dissolve 8.97 gms (0.0189 mole) of product 5 with 
15 135 mis anhydrous THF. Place in a 250 ml round bottom 

flask with magnetic stir bar. Fit flask with inlet 
and stopper. Chill solution with ice/salt bath under 
N, purge. Slowly add 2.55 gms potassium t-butoxide 
(0.227 mole Aldrich 15,667-lJ- After addition is 
20 complete, continue to stir at -lO'C monitoring by TLC. 

Once reaction is complete, quench by adding 135 mis 
10% HCl stirring 10 min. Extract three times with 
ether. Dry organic layer with MgSO., filter and 
rotovap to dryness. Crystallize from ether. Obtain 
25 NMR and ma^s spec (m/z=474) . 



Step 7 



WO98/4037S 



PCTAJS98/03792 




C„H,^O.S fw=459.65 



Dissolve 4.67 gms (0.01 moles) of product 6 with 
100 mis anhydrous chloroform. Place in a 250 ml round 
bottom flask with magnetic stir bar. Fit flask with N, 
inlet adapter and suba seal. Chill solution with dry 
ice /acetone bath under a N, purge. Slowly add, via 
syringe, 2.84 mis boron tribromide (0.03 moles Aldrich 
20,220-7). Stir at cold temperature for 15 min after 
addition then allow to warm to room temperature. 
Monitor reaction progress by TLC. Reaction is usually 
complete in 3 hrs. 

Chill solution with ice bath. Quench with 100 mis 
10% K,CO, while stirring rapidly. ' Stir 10 min. then 
transfer to sep funnel and allow separation. Remove 
aqueous layer. Extract organic layer once with 10% 
HCl, once H,0, and once with saturated NaCl solution. 
Dry organic layer with MgSO,, filter and rotovap to 
dryness. Crystallize product from ether. Obtain NMR 
and mass spec (m/z=460) . 

Step 8 
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C^jH^NO.SI f w=7 01.71 

Weigh 0.38 gms NaH (9.57 nimoles Aldrich 19,923-0 
60% disp. in mineral oil) in a 250 ml round bottom 
flask with magnetic stir bar. Fit flask with inlet 
and stopper. Chill NaH with ice bath and begin 
purge . 

Dissolve 4.0 gms (8.7 mmoles) of product 7 with 60 
mis anhydrous DMF. Add to the cold NaH. Stir at cold 
temperature for 30 min. Add 1.33 gms K,CO, (9.57 mmoles 

Fisher P-208) . 

Dissolve 16.1 gms 1 . 2-bis- (2- iodoethoxy) ethane 
(43.5 mmoles Aldrich 33,343-3) with 60 mis anhydrous 
DMF- Add to cold reaction mixture. Warm to room 
temperature then heat to 4 0**C overnight under N,, 

Cleanup by diluting with ether and extracting 
sequentially with 5% NaOH, H,0, and saturated NaCl . 
Dry organic layer with MgSO^, filter and dry. Obtain 
pure product by coliunn chromatography using 75% hexane 
25% ethyl acetate as the mobile phase. Obtain NHR and 
mass spec (m/zss702) . 



Step 9 



ass 
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C„H„N,O.SI fw=802.90 



Dissolve 1.0 gms (1.43 imnoles) of product 8 with 
10 mis anhydrous acetonitrile. Place in a 3 ounce 
Fischer-Porter pressure reaction vessel with magnetic 
stir bar. Add 2 . 9 gms triethyl amine (28.6 mmoles 
Aldrich 23.962-3) dissolved in 10 mis anhydrous 
acetonitrile. Purge well with N, then close system . 
Heat at 45*0. Monitor reaction by TLC. Reaction is 
usually complete in 48 hrs- 

Perform cleanup by removing acetonitrile under 
vacuum. Redissolve with anhydrous chloroform and 
precipitate quaternary ammonium salt with ether. 
Repeat several times. Dry to obtain crystalline 
product. Obtain NMR and mass spec (m/z=675) . 
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step 1. Preparation of 1 




OCHs 



5 TO a solution of 144 g of KOH (2560 mmol) in 1.1 L of 

DMSO was added 120 g of 2-bromobenzyl alcohol (641 
Maol) slowly via addition funnel. Then was added 182 g 
of methyliodide (80 mL. 1282 mmol) via addition funnel. 
Stirred at ambient temperature for fifteen minutes. 
10 Poured reaction contents into 1.0 L of water and 

extracted three times with ethyl acetate. The organic 
layer was dried over MgSO. and concentrated . in vacvig . 
purified by silica-gel chromatography through a 200 mL 
plug using hexanes (100%) as elutant yielded 103.2 g 
(80%) of 1 as a clear colorless liquid. »H NMR (CDCl,) d 
3.39 (s, 3H), 4.42 (s. 2H) . 7.18-7.27 (m, 2H> . 7.12 (d. 
J s 7.45, IH) . 7.50 (s. IH) . 



Step 2. Preparation of 



15 



20 



25 



30 




TO a cooled (-78 'O solution of 95 g (472 mmol) of 1 
in 1.5 L THF was added 240 mL of 2.5 M n-butyl lithium 
(576 mmol) . The mixture was stirred for one hour, and 
then to it was added 180 g of zinc iodide (566 mmol) 
dissolved in 500 ml THF. The mixture was stirred 
thirty minutes, allowed to warm to 5 C, cooled to -10 
•C and to it was added 6 g of Pd(PPh,). (5.2 mmol) and 
125 g 2,5-difluoroben2oyl chloride (708 mmol). The 
mixture was stirred at ambient temperature for 18 
hoursand then cooled to 10 'C, quenched with water, 
partitioned between ethyl acetate and water, and wash d 
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organic layer with IN HC1> and with IN NaOH. The 
organic layer was dried over MgSO, and concentrated in 
vacuo . Purification by silica gel chromatography 
(Waters Prep-500) using 5% ethyl acetate /hexanes as^ 
elutant gave 53.6 g (43 %) of 2 as an orange oil. H 
NMR (CDCl,) d 3.40 (s. 3H) . 4.51 (s. 2H) , 7.12-7.26 (m, 
3H), 7.47 (t. J = 7.50, IH) , 7.57 (d, J = 7.45, IH) , 
7.73 (d, J = 7.45, IH) , 7.80 (s, IH) . 

Step 3 . Preparation of 3 

" r 

OH 




OCH3 



A solution of 53 g (202.3 nmol) of 2 and 11.2 g Li2S 
(242.8 ramol) in 250 mL DMF was heated to 100 'C for 18 
hours. The reaction was cooled (0 'O and 60.7 g of X 
(the cyclic sulfate compound of example 1397) (242.8 
mmol) in 50 mL DMF was added. Stirred at ambient 
temperature for 18 hours then condensed in vacuo. 
Added 1 L water to organic residue and extracted twice 
with diethyl ether. Aqueous layer acidified (pH 1) and 
refluxed 2 days. Cooled to ambient temperature and 
extracted with methylene chloride, dried organic layer 
over MgSO. and condensed in va^^Q. Purification by 
silica gel chromatography (Waters Prep-500) using 10% 
ethyl acetate / hexanes as elutant gave 42.9 g (48%) 
of 3 as a yellow oil. 'h NMR (CDCl,) d 0.86 (t, J = 7.25 
Hz. 6H), 1.10 - 1-26 (m. 12H) . 2.83 (S, 2H) , 3.32 (s, 
2H). 3.40 (s, 3H), 4.48 (s, 3H) , 7.02 (dd, J = 8.26 Hz 
and 2.82 Hz, IH) , 7.16 (dt, J = 8.19 Hz and 2.82 Hz. 
IH), 7.45 (t, J = 7.65 Hz, IH) . 7.56-7.61 (m, 2H) . 7.69 
0 (d, J = 7.85 Hz, IH), 7.74 (s, IH) . 



Step 4. Preparation of 4 



A6( 
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^OCHs 

TO a cooled (-40 'O solution of 42.9 g (96.2 inmol) of 
3 in 200 iiiL of methylene chloride was added 21.6 g 
trifluorome thane sulfonic acid (12.8 mL. 144 romol) 
followed by the addition of 22.4 g triethyl silane 
(30.7 inL, 192.4 xnitiol) . Stirred at -20 "C for two hours, 
quenched with water and warmed to ambient temperature. 

Partitioned between methylene chloride and water, 
dried the organic layer over MgSO, and condensed in 
vacuo . Purification by silica gel chromatography 
(Waters Prep-500) using 10% ethyl acetate/ hexanes as 
elutant gave 24.2 g.(60%)of 4 as a oil. NMR (CDCl,) d 
0.89 (t, J = 7.05 HZ. 6H). 1.17 - 1.40 (m, 12H) , 1.46 
(t. J = 5.84 Hz, IH). 2.81 (s. 2H) . 3.38 (s, 3H) . 3.43 
(d, J = 5.23 Hz. 2H). 4.16 (s. 2H) , 4.42 (s. 2H) . 6.80 
(d, J = 9.67 Hz. IH), 6.90 (t, J = 8.46 Hz, IH) . 7.09 
(d. J = 7.45 HZ. IH), 7.15 - 7.21 (m. 2H) , 7.25 - 7.32 
(m, 2H), 7.42 (m, IH) . 

Step 5- Preparation of 5 

.8 




^ocHa 

To a cooled (15-18 solution of 24.2 g (55.8 romol) 
of 4 in 100 mL DMSO was added 31.2 g sulfur trioxide 
pyridine complex (195 romol). Stirred at ambient 
temperature for thirty minutes. Poured into cold water 
and extracted three times with ethyl acetate. Washed 
organics with 5% HCl (300 mL) and then with brine (300 
mL) , dired organics over MgSO. and condensed in vacvQ 
to give 23.1 g (96 %) of 5 as a light brown oil. *H NMR 
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(CDCl.) d 0.87 (t. J = 7.05 Hz. 6H) , 1.01 - 1-32 (m 
8H), 1.53 - 1.65 (m. 4H) . 2.98 (s. 2H) , 3.38 (s. 3H) 
4 i; (s. 2H), 4.43 (s, 2H) , 6.81 (dd, . =9^66 Hz and 
2.82 HZ. IH). 6.91 (t, J ^ 8.62 Hz. IH) . 7.07 (d. J - 
7.46 HZ. IH), 7.14 (s. IH) . 7.19 (d. J = ' ' /"^l 

7.26 - 7.32 (m. IH) . 7.42 (dd. J = 8.66 Hz and 5.64 Hz. 
IH). 9.40 (s. IH). 



Step 



6. Preparation of 



15 



20 



25 




_ ,C3CH 3 

TO a cooled (0 solution of 23.1 g (53.6 rnmol) pf 5 
in 200 mL methylene chloride was added 28.6 g meta 
cholorperoxy-benzoic acid (112.6 mmol) . Stirred at 
aznbient temperature for 24 hours. Quenched wxth 100 mL 
10% Na,SO,. partitioned between water and methylene 
chloride. Dried organic layer over MgSO, and condensed 
•i,,_v^ CO give 24.5 g (98%) of 6 as a ^^^^^^ f 
oil. ^HNMR (CDCl,) d 0.86 - 1.29 (m. 14H) . l.SS - 1.^2 
(m, 2H). 1.82 - 1.91 (m. 2H) . 3.13 (s. 2H) . ^-^^^^^ 
3„). 4.44 (s. 2H). 4.50 (s. 2H) . 6.93 (d ^ "^-^^ 
IH). 7.10 - 7.33 (a. 5H) , 8.05 (s. IH) . 9-38 (s. IH) . 

Step 7. preparartion of 7 
Me2N 




TO a solution of 24.5 g (52.9 mmol) of 6 in 20 mL of 
THF contained in a stainless steel reaction vessel was 
added 100 mL of a 2.0 M solution of dimethyl amine and 



2.63 
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10 



15 



20 itiL of neat dimethyl amine. The vessel was sealed 
and heated to 110 'C for 16 hours. The reaction vessel 
was cooled to ambient temperature and the contents 
concentrated in_S£afi3ia. Purification by silica gel 
chromatography (Waters Prep-500) using 15 % ethyl 
acetate/hexanes gave 21.8 g (84 %) of 7 as a clear 

colorless oil. NMR (CDCl,) d 0.85 (t. J = 7.25 Hz. 

6H), 0.93 - 1.29 (m, 8H) . 1.49 - 1.59 (m. 2H) , 1.70 - 

1.80 (m, 2H). 2.98 (s, 8H) , 3.37 (s, 3H) , 4.41 (s, 2K) . 

4.44 (s. 2H). 6.42 (s, IH) . 6.58 (dd, J = 9-0 Hz and 

2.61 H2. IH). 7.13 (d. J = 7.45 Hz, IH) . 7.21 (s. IH) . 

7.28 (t, J = 7.85 HZ. IH) , 7.82 (d. J = 9.06 Hz. IH) , 

9.36 (s. IH) . 



Step 8. Preparation of 8 



A solution of 21.8 g (44.8 mmol) of 7 in 600 mL of THF 
was cooled to 0 °C. 58.2 roL of a 1 M solution of 

20 potassium 

t-butoxide was added slowly, maintaining the 
temperature at <5 'C. Stirred for 30 minutes, then 
quenched with 50 roL of saturated ammonium chloride. 
The organic layer was partitioned between ethyl acetate 
25 and water, dried over MgS04 and concentrated iiLJi^Slia. 

p{irification by recrystalization from ^10% ethyl 
acetate/hexanes gave 15.1 g of 8 as a white solid. The 
mother liquor was purified by silica gel chromatography 
(Waters Prep-500) using 30% ethyl acetate/hexanes as 
30 the elutant to give 3.0 g of 8 as a white solid. MS 

(FABLD m/ 494.6. HFMS (EI*) calculated for M*H 
487.2756. Found 487.2746. 
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10 



20 



Step 9. Preparation of 9 



A solution of 2.0 g (4.1 mmol) of 8 in 20 mL of 
methylene chloride was cooled to -60 "C. 4.1 mL of a 
IM solution of boron tribromide was added. Stirred at 
ambient temperature for thirty minutes. Cooled 
reaction to -10 "C and quenched with 50 mL of water. 
The organic layer was partitioned between methylene 
chloride and water, dried over MgSO, and concentrated 
,-T, vacuo . Purification by recrystalization from 50% 
ethyl acetate/methyl ene chloride gave 1.95 g (89%> of 9 
as a white solid. MS (FABH-) m/e 537. HRMS (FAB) 
calculated for M 536.1834. Found 536.1822. 



15 Step 10 




A solution of 1.09 g (2.0 mmol) of 9 and 4.9 g (62 
mmol) of pyridine in 30 mL of acetonitrile was stirred 
at ambient temperature for 18 hours. The reaction was 

concentrated vacuo. Purification by 

recrystallization from methanol/ diethyl ether gave 
1.19 g (96%) of 10 as an off white solid. MS (FAB*) 
m/e 535.5. 



25 
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step 1- Preparation of 2 




'NO2 

TO a solution of 6.0 g of dibutyl 4-f luorobenzene 
dialdehyde of Example 1395 (14.3 mmol) in 72 mL of 
toluene and 54 ml. of ethanol was added 4.7 g 3- 
nitrobenzeneboronic acid (28.6 mmol). 0.8 g of 
(triphenylphosphine) palladium(O) (0.7 mmol) and 45 mL 
of a 2 M solution of sodium carbonate in water. This 
heterogeneous mixture was refluxed for three hours, 
then cooled to ambient temperature and partitioned 
between ethyl acetate and water. The organic layer was 
dried over MgSO. and concentrated in Vftgua - 
Purification by silica gel chromatography (Waters Prep- 
2000) using ethyl acetate/hexanes (25/75) gave 4.8 g 
(73%) of the title compound as a yellow solid. H NMR 
(CDCl,) d 0.88 (t. J = 7.45 Hz, 6H) , 0.99-1.38 (m. 8H) . 
1 62-1.75 (m, 2H), 1.85-2.00 (m, 2H) , 3.20 (s, 2H) , 
4.59 (s, 2H), 6.93 (dd. J - 10.5 and 2.4 Hz, IH) , 7.15 
(dt. J =8.4 and 2.85 Hz. IH) . 7.46-7.59 (m. 2H) . 8.05- 
8.16 (m, 3H), 9.40 <s. 1H» - 
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Step 3. Preparation of 3 




NO 2 



X solution of 4.8 g (10.4 of 2 in 500 mL TI^ was 

ccotid « 0 -C in an i=. bath. 20 »!. of . 1 « -lutxen 
of potassium t-butoxida was addad slowly, -i"""-' 
the te-nperature at <5 'C. Stirrina was continued for 
3oMrtes. then the reaction was <raenchad with 100 ,^ 
of saturated aimonium chloride. The mixture was 
partitioned between ethyl acetate and 
organic layer was washed with brine, 'h-^^*^ 
and concentrated iu.:^- Purification ^ ""^^'^ 
chro,»tography through a 100 n.1 plug using CH^l, as 
eluent yielded 4.3 g <,0», of , a. a pale Vellow fca„. 
■„ ««R (CDCl.) d 0.93 (t. J = 7.25 Hz ««' ' ^-O" \f 

8H). 1.59-1.74 (m, 3H). 2.15-2.95 (n>. 
(q„. ^AB - ".0 HZ, = 33.2 Hz. 2H) . 4.17 (d. - 

6.0 HZ. IH). 5.67 (S. 1H>. 6.34 (dd. ; ^^-^^ " ° 
IH). 7.08 (dt. J - 8.5 and 2.9 Hz, ^H)- ^ I 

8.1 HZ, IH), 7.81 (d, 3 = 8.7 Hz, IH) , ^ " 
3 9 and 3.6 Hz. IH) , 8.23-8.30 (m, IH) , 8.44 (s. IH) . 
«S(r*BH*) m/e (relative intensity) 464.5 (100), 446.6 

(65). HBMS calculated for M*H 464.1907. Found 

464.190S': 



Suti 



wo 98^40375 



PCT/US98A)3792 



Step 4. Preparation of 4 



Bu 
"'OH 




NOs 



To a cooled (0 'O solution of 4.3 g (9.3 nanol) of 
3 in 30 ml THF contained in a stainless steel reaction 
vessel was added 8.2 g dimethyl amine (182 mmol) . The 
vessel was sealed and heated to 110 'C for 16 hours. 
The reaction vessel was cooled to airfDient temperature 
and the contents concentrated in vacyo» Purification 
by silica gel chromatography (Waters Prep-2000) using 
an ethyl acetate /hexanes gradient (10-40% ethyl ^ 
acetate) gave 4,0 g (88%) of 4 as a yellow solid. H 
NMR (CDCl,) d 0.80-0.95 (m, 6H) , 0.96-1.53 (m, 8H) , 
1.60-1.69 (m. 3H), 2.11-2.28 (m. IH) , 2.79 (s, 6H) . 
3.09 (q^B' Jab = 15.0 HZ, DV= 45.6 Hz. 2H) . 4.90 (d, J 
= 9.0 Hz. IH). 5.65 (s, IH) . 5.75 (d, J = 2.1 Hz. IH) , 
6.52 (dd. J = 9.6 and 2.7 Hz. IH) . 7.59 (t, J » 8.4 Hz. 
IH). 7.85 (d, J = 7.80 HZ. IH) . 7.89 (d. J = 9.0 Hz, 
IH). 8.20 (dd. J = 8.4 and 1.2 Hz, IH) , 8.43 (s, IH) . 
MS(FABH+) m/e (relative intensity) 489.6 (100). 471.5 
(25). HRMS calculated for M+H 489.2423.. Found 
489.2456. 
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Step 5. Preparation of 5 




To a suspension of 1.0 g (2.1 ininol) of 4 in 100 ml 
ethanol in a stainless steel Parr reactor was added 1 g 
10% palladium on carbon. The reaction vessel was 
sealed, purged twice with H,, then charged with H, (100 
psi) and heated to 45 "C for six hours. The reaction 
vessel was cooled to ambient temperature and the 
contents filtered to remove the catalyst. The filtrate 
was concentrated 1n vagu? to give 0.9 g (96%) of 5. 'h 
NMR (CDCl,) d 0.80-0.98 (m, 6H) , 1.00-1.52 (m, lOH) , 
1.52-1.69 (m. IH), 2.15-2.29 (m. IH) . 2.83 (s. 6H) , 

3.07 (qAB- ^AB = ^^.l Hz, DV = 44.2 Hz, 2H) . 3.70 (s, 
2H). 4.14 (s, IH) , 5.43 (s, IH) , 6.09 (d, J = 2.4 Hz. 
IH), 6.52 (dd, J = 12.2 and 2.6 Hz, IH) , 6.65 (dd. J = 

7.8 and 1.8 Hz, IH) , 6.83 (s, IH) . 6.93 (d. J = 7.50 
HZ, IH), 7.19 (t, J = 7.6 HZ, IH) , 7.89 (d. J = 8.9 Hz. 
IH) . MS(FABH*) ro/e (relative intensity) 459.7 (100). 
HRMS calculated for M+H 459.2681. Found 459.2670. 
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Step 6- Preparation of 6 

TO a solution of 914 mg (2.0 mmol) of 5 in 50 ml THF 
was added 800 mg (4.0 mmol) 5-bromovaleroyl chlora.de. 
Next was added 4 g (39.6 mmol) TEA. The reaction was 
stirred 10 minutes, then partitioned between ethyl 
acetate and brine. The organic layer was dried 
(MgSOj and concentrated in vacyo. Purification by 
silica gel chromatography through a 70 ml MPLC column 
using a gradient of ethyl acetate (20-50%) in hexane as 
eluent yielded 0.9 g (73%) of 6 as a pale yellow oxl. 
'HNMR (CDCl,) d 0.84-0.95 (m. 6H) . 1.02-1.53 (m. lOH) . 
1 53-1.68 (m. IH). 1.80-2.00 (m, 4H) , 2.12-2.26 (m, 
4H), 2.38 (t, J = 6.9 Hz, 2H) . 2.80 (s, 6H) . 3.07 {c^j^. 
Jab = 15.6 HZ, DV = 40.4 H2. 2H) , 3.43 (t, J = 6.9 Hz, 
2H), 4.10 (s, IH), 5.51 (s. IH) . 5.95 (d. J = 2.4 Hz, 
IK). 6.51 (dd. J = 9.3 and 2.7 Hz, IH) , 7.28 (s. IH) , 
7.32-7.41 (m. 2H) . 7.78 (d. J = 8.1 Hz. IH) , 7.90 (d. J 
s 9.0 Hz, IH) . 

Step 7 . Preparation of 7 



O P 




-^s' 

^Bu 
'OH 



^-^^^ ^NEtaTFA* 



TO a solution of 0.9 g (1.45 mmol) of 6 in 25 ml 
acetonitrile add 18 g (178 mmol) TEA. Heat at 55 'C 
for 16 hours. The reaction roixtur.e was cooled to 
ambient temperature and concentrated In vacw > *. 
purification by reverse-phase silica gel chromatography 
(Waters Delta Prep 3000) using an acetonitrile /water 
gradient containing 0.05% TFA (20-65% acetonitrile) 
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gave 0.8 g (73%) of 7 as a white foam. NMR (CDCl,) d 

0.80-0.96 (m. 6H) . 0.99-1.54 (m. 19H) , 1.59-1.84 (m. 

3H), 2.09-2.24 (m, IH) , 2.45-2.58 (m. 2H) . 2.81 (s. 

6H), 3.09 ici^. Jab = 15-6 HZ, DV = 18.5 Hz. 2H) . 3.13- 
3.31 (m, 8H). 4.16 (s. IH) , 5.44 (s, IH) , 6.08 (d. J = 
1.8 HZ, IH). 6.57 (dd. J - 9.3 and 2.7 Hz. IH) . 7.24 
(t. J = 7.5 HZ. IH). 7.34 (t. J = 8.4 Hz, IH) , 7.56 (d. 
J = 8.4 Hz. IH), 7.74 (s. IH) . 7.88 (d. J = 9.0 Hz. 
IH). 9.22 (s. IH). HRMS calcd 642.4304; observed 
642.4343. 



Step 1 




C14H13O2F fw=232.25 

A 12 -liter, 4 -neck round-bottom flask was equipped with 
reflux condenser, gas adaptor, mechanical stirrer, 
and an addition funnel. The system was purged with Nj. 

A slurry of sodium hydride (126.0g/4 .988mol) in 
toluene (2.5 L) was added, and the mixture was cooled 
to 6 C. A solution of 4-f luorophenol (560. 5g/5. OOOmol) 
in toluene (2.5 L) was added via addition funnel over a 
period of 2.5 h. The reaction mixture was heated to 
reflux (100 C) for lb. A solution of 3 -methoxybenzyl 
chloride (783 . Og/5 . OOOmol) in toluene (750 mL) was 
added via addition funnel while maintaining reflux. 
After 15 h. refluxing. the mixture was cooled to room 
temperature and poured into H2O (2.5 L) . After 20 min. 
stirring, the layers were separated, and the organic 
layer was extracted with a solution of potassium 
hydroxide (720g) in MeOH (2.5 L) . The MeOH layer was 
added to 20% aqueous potassium hydroxide, and the 
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mixture was stirred for 30 min. The mixture was then 
washed 5 times with toluene. The toluene washes were 
extracted with 20% aq. KOH. All 20% aq. KOH solutions 
were combined and acidified with concentrated HCl. The 
acidic solution was extracted three times with ethyl 
ether, dried (MgS04) . filtered and concentrated in 
vacuo. The crude product was purified by Kugelrohr 
distillation to give a clear, colorless oil {449.0g/39% 
yield), b.p.: 120-130 C/50mtorrHg. NMR and MS I (M 

+ H)* = 2331 confirmed desired structure. 



Step 2 




F 



C17H18NO2FS fw=319.39 

A 12 -liter, 3 -neck round-bottom flask was fitted with 
mechanical stirrer and gas adaptor. The system was 
purged with N2 • 4-Fluoro-2- (3-methoxybenzyl) -phenol 
(455.5g/1.961mol) and dimethyl formamide were added. 
The solution was cooled to 6 C. and sodium hydride 
(55.5g/2.197mol) was added slowly. After warming to 
room temperature, dimethyl thiocarbamoyl chloride 
(242.4g/1.961mol) was added. After IS h, the reaction 
mixture was poured into HjO (4.0 L), and extracted two 
times with ethyl ether. The combined organic layers 
were washed with H2O and saturated aqueous NaCl. dried 
(MgS04) , filtered, and concentrated in vacuo to give 
the product (605. 3g. 97% yield). NMR and MS t(M+H)* 

= 320] confirm desired structure. 



ana- 
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Step 3 




OMe 



F 



C14H13OFS fw»248.32 

A 12-liter, round-bottom flask was e<iuipped with N2 gas 
adaptor, mechanical stirrer, and reflux condenser. The 
system was purged with N2 . 4-Fluoro-2- (3- 
methoxybenzyl ) -Phenyldimethyl thiocarbamate 
(605 3g/1.895mol) and phenyl ether (2. 0kg) were added, 
and the solution was heated to reflux for 2 h. The 
xaixture was stirred for 64 h. at room temparature and 
then heated to reflux for 2 h. After cooling to room 
temperature. MeOH (2.0 I.) and THF (2.0 L) were added, 
and the solution was stirred for 15 h. Potassium 
hydroxide (425 . 9g/7 . 590mol) was added, and the mixture 
was heated to reflux for 4 h. After cooling to room 
temparature. the mixture was concentrated by rotavap, 
dissolved in ethyl ether (1.0 L). and extracted with 
H2O. The aqueous extracts were combined, acidified 
with concentrated HCl. and extracted with ethyl ether. . 

The ether extracts were dried (MgSO.) . filtered, and 
concentrated in vacuo to give an amber oil (463. Og. 98% 
yield) . NMR confirmed desired structure. 



Step 4 
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OH 




OMe 



1 



F 

C25H3502^^ fw=418.61 



A 5-liter, 3-neclc, round-bottom flask was equipped with 
N2 gas adaptor and mechanical stirrer. The system was 
purged with - 4-Fluoro-2- (3-methoxybenzyl> - 
thiophenol (100.0g/403.2mmol) and 2-methoxyethyl ether 
(1.0 L) were added and the solution was cooled to 0 C. 
sodium hydride (9 . 68g/383 .2ir>mol) was added slowly, and 
the mixture was allowed to warm to room temperature, 
2.2-Dibutylpropylene sulfate (110 . 89g/443 . 6mmol) was 
added, and the mixture was stirred for 64 h. The 
reaction mixture was concentrated by rotavap and 
dissolved in H2O. The aqueous solution was washed wxth 
ethyl ether, and concentrated H2SO4 was added. The 
aqueous solution was heated to reflux for 30 min. 
cooled to room temperature, and extracted with ethyl 
ether. The ether solution was dried (MgS04) , filtered, 
and conc'd in vacuo to give an amber oil tl43.94g/85% 
yield). Ik NMR and MS [(M * H)+ = 4191 confirm the 
desired structure. 



Step 5 
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OMe 



C25«33°2^^ fw=416.59 



A 2-liter, 4-neck. round-bottom flask was equipped with 
N2 gas adaptor, and mechanical stirrer. The system was 
purged with N2. The corresponding alcohol 
(143.94g/343.8mmol> and CH2CI2 d-O U were added and 
cooled to 0 C. Pyridinium chlorochromate 
(140.53g/651.6mmol) was added. After 6 h.. CH2CI2 was 
added. After 20 min, the mixture was filtered through 
silica gel, washing with CH2CI2. The filtrate was 
concentrated in vacuo to give a dark yellow-red oil 
(110. 6g, 77% yield) . NMR and MS [ (M + H)* = 417] 

confirm the desired structure. 



Step 6 




OMa 



C25H33O4FS fw=448.59 

A 2-liter. 4-neck, round-bottom flask was equipped with 
N2 gas adaptor and mechanical stirrer. The system was 
purged with N2 . The corresponding sulfide 
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10 



(110.6g/26S.Sinmol) a»d CH2CI2 (1-0 L) were added. The 
solution was cooled to 0 C, and 3-cbloroperben*oic acid 
(l58.2lg/531.7inmol) was added portio«wi»e. After 30 
»i». the reaction mixture was allowed to warn to room 
temperature After 3-S h. the reaction mixture was 
cooled to 0 C and filtered through a fine fritted 
funnel. The filtrate was washed with 16% aqueous 
K2CO3. An emulsion formed which was extracted wxth 
ethyl ether. The organic layers were combined, dried 
(MgS04) . filtered, and concentrated in vacuo to give 
Che product (93. 2g. 78% yield). MMR confirmed the 

desired structure. 



s 
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Seep 7 




C25H33O4FS fW3448«S9 



A 2-licer, 4-neck^ rotind-bottom flask was equipped wich 
N2 gas adapcor* mechanical scirrer, and a powder 
addition funnel. The system was purged with The 
corresponding aldehyde (93 .2g/208inniol) and THF (1.0 L) 
were added < and the mixture was cooled to 0 C. 
Potassium cerc-butoxide (23. 359/208. imaol) was added 
via addition funnel. After Ih, 10% aq/ HCl (1.0 L) was 
added. After 1 h, the mixture was extracted three 
times with ethyl ether, dried (MgS04) , filtered, and 
concentrated in y/acuo. The crude product was purified 
by recryst. from 80/20 hexane/ethyl acetate to give a 
white solid (32.18 g) . The mother liquor was 
concentrated in vacuo and recrystelized from 95/5 
toluene/ethyl acetate to give a white solid (33.$0g/ 

coxhbined yield: 71%) . '^K confirmed tlie deslrea 
product . 
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Step 8 



10 



15 



M«|N 




C27H39O4NS 



fw=473.67 



A Fisher porter bottle was fitted with N2 line and 
magnetic stirrer. The system was purged with Nj. The 
corresponding fluorc- compound (28 . lg/62 . Smmol) was 
added, and the vessel was sealed and cooled to -78 C. 
Dimethylamine (17 .lg/379mmol) was condensed via a 
CO2 /acetone bath and added to the reaction vessel. The 
mixture was allowed to warm to room temperature and was 
heated to 60 C. After 20 h, the reaction mixture was 
allowed to cool and was dissolved in ethyl ether. The 
ether solution was washed with H2O, saturated aqueous 
NaCl. dried (MgS04) , filtered, and concentrated in 
vacuo to give a white solid (28.5g/96% yield) . NMR 
confirmed the desired structure. 
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Step 9 




A 2S0-inL. 3-neck. round-bottom flask was equipped with 
N2 gas adaptor and magnetic stirrer. The system was 
purged with N2 - The corresponding me thoxy- compound 
(6.62g/14.0mmol) and CHCI3 (150 mL) were added. The 
reaction mixture was cooled to -78 C. and boron 
tribromide (10 . 50g/41 . 9mmol) was added. The mixture 
was allowed to warm to room temperature After 4 h, the 
reaction mixture was cooled to 0 C and was quenched 
with 10% K2CO3 (100 mL) . After 10 min. the layers were 
separated, and the aqueous layer was extracted two 
times with ethyl ether. The CHCI3 and ether extracts 
were combined, washed with saturated aqueous NaCl. 
dried {MgS04) . filtered, and concentrated in vacuo to 
give the product (6.27g/98% yield) . NMR confirmed 

the desired structure. 
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Step 10 




In a 250 ml single neck round bottom Flask with stir 
bar place 2- diethylamineoethyl chloride hydochloride 
(fw 172.10g/mole) Aldrich D8, 720-1 (2.4 mmol.4.12g), 
34 ml dry ether and 34 ml of IN KOH (aqueous ) . Stir IS 
minutes and then separate by ether extraction and dry 
over anhydrous potassium carbonate. 

In a separate 2 -necked 250 ml round bottom flask with 
stir bar add sodium hydride (60% dispersion in mineral 
oil, 100 mg , 2.6 mmol) and 34 ml of DMF. Cool to ice 
temperature. Next add phenol product (previous step) 1.1 
g (2.4 mmilomoles in 5 ml DMF and the ether solution 
prepared above. Heat to 40C for 3 days. The product 
which contained no starting material by TLC was diluted 
with ether and extracted with 1 portion of 5% NaOH, 
followed by water and then brine. The ether layer was 
dried over magnesium sulfate and isolated by removing 
ether by rotary evaporation (1.3 gms) .The product may 
be further purified by chromatography (Si02 99% ethyl 
acetate/1% NH40H at 5ml/min.). Isolated yield: 0.78 g 
(mass spec , and HI NMR) 
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Step 11 



(H|C1|I 




The product from step 10 ( 0.57grtis. 1.02 millimole fw 
558.83 g/mole) and 1.6 gms iodoethane (10.02 mmol) was 
placed in 5 ml acetonitrile in a f ischer-porter bottle 
and heated to 45 C for 3 days. The solution was 
evaporated to dryness and redissolved in 5 mis of 
chloroform. Next ether was added to the chloroform 
solution and the resulting mixture was chilled. The 
desired product is isolated as a precipitate 0.7272 
gms. Mass spec M-I = 587.9 , H ^rMR) . 



Step 1 




OMe 



C14H13O2F fw=232.25 



A 12 -liter, 4-neck round-bottom flask was equipped with 
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reflux condenser, gas adaptor, mechanical stirrer, 
and an addition funnel. The system was purged with . 
A slurry of sodium hydride (126 . Og/4 . 988mol) in 
toluene (2.5 L) was added, and the mixture was cooled 
to 6 C. A solution of 4-f luorophenol (560 . 5g/5 . OOOmol) 
in toluene (2.5 L) was added via addition funnel over a 
period of 2.5 h. The reaction mixture was heated to 
reflux (100 C) for Ih. A solution of 3 -xnethoxybenzyl 
chloride (783 .Og/ 5. OOOmol) in toluene (750 mL) was 
added via addition funnel while maintaining reflux. 
After 15 h. refluxing, the mixture was cooled to room 
temperature and poured into (2.5 L) . After 20 min. 

stirring, the layers were separated, and the organic 
layer was extracted with a solution of potassixan 
hydroxide (720g) in MeOH (2.5 L). The MeOH layer was 
added to 20% aqueous potassium hydroxide, and the 
mixture was stirred for 30 min. The mixture was then 
washed 5 times with toluene. The toluene washes were 
extracted with 20% aq. KOH. All 20% aqueous KOH 
solutions were combined and acidified with concentrated 
HCl. The acidic solution was extracted three times 
with ethyl ether, dried over MgS04, filtered and 
concentrated in vacuo. The crude product was purified 
by Kugelrohr distillation to give a clear, colorless 
oil (449. Og/39% yield) . b.p. : 120-130 C/50mtorrHg. 
1h NMR and MS [{M + H)+ * 233] confirmed desired 
structure. 



Step 2 
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OMe 



C17H18NO2FS fw=319.39 

A 12-liter, 3-neck round-bottom flask was fitted 
with mechanical stirrer and N2 gas adaptor. The system 
was purged with • 4-Fluoro-2- (3-methoxybenzyl) - 
phenol {455.5g/1.961mol) and dimethyl formamide were 
added. The solution was cooled to 6 C, and sodium 
hydride (55 . 5g/2 . 197mol) was added slowly. After 
warming to room temperature, dimethylthiocarbamoyl 
chloride (242.4g/1.961mol) was added. After 15 h, the 
reaction mixture was poured into (4.0 L), and 

extracted two times with ethyl ether. The confined 
organic layers were washed with H2O and saturated 
aqueous NaCl, dried over MgS04, filtered, and 
concentrated in vacuo to give the product (605. 3g. 97% 
yield) . 1h NMR and MS [(M+H)* = 3201 confirm desired 
structure. 



Step 3 




OMe 
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C14H13OFS fw=248.32 

A 12-liter, round-bottom flask was equipped with 
N2 gas adaptor, mechanical stirrer, and reflux 
condenser. The system was purged with N2 - 4-Fluoro.2- 
( 3 -methoxybenzyl ) -phenyldimethyl thiocarbamate 
(605.3g/1.895mol) and phenyl ether (2.01cg) were added, 
and the solution was heated to reflux for 2 h. The 
mixture was stirred for 64 h. at room temperature and 
then heated to reflux for 2 h. After cooling to room 
temperature, MeOH (2.0 L) and THF (2.0 L) were added, 
and the solution was stirred for 15 h. Potassium 
hydroxide (425 . 9g/7 . 590mol) was added, and- the mixture 
was heated to reflux for 4 h. After cooling to room 
temperature, the mixture was concentrated by rotavap, 
dissolved in ethyl ether (1.0 L). and extracted with 
HjO. The aqueous extracts were combined, acidified 
with cone. HCl, and extracted with ethyl ether. The 
ether extracts were dried (MgSO.) , filtered, and 
concentrated in vacuo to give an amber oil (463. Og. 98% 
yield). NMR confirmed desired structure. 



Step 4 



OH 




OMe 



C25H35O2FS fw=418.'61 



A 5 -liter, 3 -neck, round-bottom flask was equipped 
with N2 gas adaptor and mechanical stirrer. The system 
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was purged with N2 . 4 -Fluoro-2 - ( 3 -me thoxybenzyl ) - 
thiophenol (100.0g/403.2inmol) and 2-inethoxyethyl ether 
(1.0 L) were added and the solution was cooled to 0 C. 
Sodium hydride (9.68g/383 .2inmol) was added slowly, and 
the mixture was allowed to warm to room temperature 
2,2-Dibutylpropylene sulfate (110. 89g/443 .6mmol) was 
added, and the mixture was stirred for 64 h. The 
reaction mixture was concentrated by rotavap and 
dissolved in HjO- The aqueous solution was washed with 
ethyl ether, and cone. H2SO4 was added. The aqueous 
solution was heated to reflux for 30 min. cooled to 
room temperature, and extracted with ethyl ether. The 
ether solution was dried (MgS04) , filtered, and 
concentrated in vacuo to give an amber oil (143.94g/85% 
yield). NMR and MS [(M + H>* = 4191 confirm the 

desired structure. 



Step 5 




OMe 



C25H33O2FS fw=416.S9 



A 2-liter, 4-neck, round-bottom flask was equipped 
with N2 gas adaptor, and mechanical stirrer. , .The 
system was purged with N2. The corresponding .alcohol 

(143.94 g/343.8 mmol) and CH2CI2 d-O L) were added and 
cooled to 0 C. Pyridinixim chlorochromate 

(140.53g/651.6romol) was added. After 6 h., CH2CI2 was 
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added. After 20 min. the mixture was filtered through 
silica gel. washing with CH2CI2. The filtrate was 
concentrated in vacuo to give a dark yellow-red oil 
(110. 6g, 77% yield), NMR and MS I {M + H) * = 417] 

confirm the desired structure. 
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Step 6 




0M« 



F 



C25H33O4FS fw=448.59 

A 2-liter. 4-neck. round-bottom flask was equipped 
with N2 gas adaptor and mechanical stirrer. The system 
was purged with Nz- The corresponding sulfide 
(110.6g/265.5mmol) and CH^Clz d-O D were added. The 
solution was cooled to 0 C. and 3-chloroperbenzoic acid 
{158 21g/531.7mmol) was added portionwise. After 30 
min. the reaction mixture was allowed to warm to room 
temperature After 3.5 h, the reaction mixture was 
cooled to 0 C and filtered through a fine fritted 
funnel. The filtrate was washed with 10% aqueous 
K2CO3 . An emulsion formed which was extracted with 
ethyl ether. The organic layers were combined, dried 
(MgS04) . filtered, and concentrated in vacuo to give 
the product (93. 2g. 78% yield). NMR confirmed the 
desired structure. 
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Step 7 




OM* 

C25H33O4FS fw=448.59 

A 2-liter. 4 -neck, round-bottom flask was equipped 
with N2 gas adaptor, mechanical stirrer, and a powder 
addition funnel. The system was purged with Nj - The 
corresponding aldehyde (93 .2g/208inmol) and THF (1.0 L) 
were added, and the mixture was cooled to 0 C. 
Potassium tert-butoxide (23 . 35g/208 . Immol) was added 
via addition funnel. After Ih. 10% aq/ HCl (1.0 L) was 
added. After 1 h, the mixture was extracted three 
times with ethyl ether, dried (MgS04) . filtered, and 
concentrated in vacuo. The crude product was purified 
by recrystallized from 80/20 hexane/ethyl acetate to 
give a white solid (32.18g). The mother liquor was 
concentrated in vacuo and recrystallized from 95/5 
toluene/ethyl acetate to give a white solid (33.60g. 
combined yield: 71%) . NMR confirmed the desired 

product. 
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Step 8 




C27H39O4NS fw=473.67 

5 A Fisher porter bottle was fitted with line and 

rtagnetic stirrer. The system was purged with Nj. The 
corresponding f luoro-compound (28 . lg/62 . Smmol) was 
added, and the vessel was sealed and cooled to -78 C. 
Dimethylamine (17 . lg/379inmol) was condensed via a 
10 C02/acetone bath and added to the reaction vessel. The 

mixture was allowed to warm to room temperature and was 
heated to 60 C. After 20 h. the reaction mixture was 
allowed to cool and was dissolved in ethyl ether. The 
ether solution was washed with H2O, saturated aqueous 
15 NaCl, dried over MgS04. filtered, and concentrated in 

vacuo to give a white solid (28.5g/96% yield). NMR 
confirmed the desired structure. 
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Step 9 



Me2N 




A 250-mL, 3-neck, round-bottom flask was equipped 
with N2 gas adaptor and magnetic stirrer. The system 
was purged with N2 • The corresponding methoxy-compound 
(6.62g/14.0mmol) and CHCI3 (150 mL) were added. The 
reaction mixture was cooled to -78 C. and boron 
tribromide (10 . 50g/41 . 9mmol) was added. The ^^f^^^ 
was allowed to warm to room temperature After 4 h the 
reaction mixture was cooled to 0 C and was <^^^^''^^ 
with 10% K2CO3 (100 mL) . After 10 min. the layers were 
separated, and the aqueous layer was extracted two 
times with ethyl ether. The CHCI3 and ether extracts 
were combined, washed with saturated aqueous NaCl. 
. dried over MgS04. filtered, and concentrated in vacuo 
to give the product (6.27g/98% yield) . NMR 
confirmed the desired structure. 
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Step 10 




In a 250 ml single neck round bottom flask with 
stir bar place 2- diethylamineoethyl chloride 
hydochloride (fw 172 - IGg/mole) Aldrich D8, 720-1 (2.4 
millimoles, 4.12g), 34 ml dry ether and 34 ml of IN KOH 
(aqueous) . Stir IS minutes and then separate by ether 
extraction and dry over anhydrous potassium carbonate. 

In a separate 2-necked 250 ml round bottom flask 
with stir bar add sodium hydride (60% dispersion in 
mineral oil, 100 mg, (2.6 mmol) and 34 ml of DMF. Cool 
to ice temperature. Next add phenol product (previous 
step) 1.1 g (2.4 mmol in 5 ml DMF and the ether 
solution prepared above. Heat to 40C for 3 days. The 
product which contained no starting material by TLC was 
diluted with ether and extracted with 1 portion of 5% 
NaOH, followed by water and then brine. The ether layer 
was dried over Magnesium sulfate and isolated by 
removing ether by rotary evaporation (1.3 gms) . The 
product may be further purified by chromatography 
(silica 99% ethyl acetate/1% NH40H at Sml/min..) - 
Isolated yield: 0.78 g (mass spec , and HI NMR) 

Step 11 



wo 98/40375 



PCr/US98/03792 




The product from step 10 (0.57ginSr 1.02 millimole 
fw 558.83 g/xnole) and iodoethane {1-6 gms (10.02 
romoDwas place in 5 ml acetonitrile in a Fischer-Porter 
bottle and heated to 45 C for 3 days. The solution was 
evaporated to dryness and redissolved in 5 mis of 
chloroform. Next ether was added to the chloroform 
solution and the resulting mixture was chilled. The 
desired product is isolated as a precipitate 0.7272 
gms. Mass spec M-I = 587.9, *H NMR) . 



BTQI^QGICAIi ASSAYS 

The utility of the compounds of the present 
invention is shown by the following assays. These 
assays are performed in vitro and in animal models 
essentially using a procedure recognized to show the 
utility of the present invention. 

Tn vitro Assay of compounds that inhibit iBA T-mediated 
tiptafce of r^^Cl-Taurocholate (TC^ in H14 Cells 

Baby hamster kidney cells (BHK) trans fected with 
the cDNA of human IBAT (H14 cells) are seeded "at 60,000 
cells/well in 96 well Top-Count tissue culture plates 
for assays run within in 24 hours of seeding, 30,000 
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cells/well for assays run within 4 8 hours, and 10,000 
cells/well for assays run within 72 hours. 

On the day of assay, the cell monolayer is gently 
washed once with 100 ml assay buffer (Dulbecco's 
Modified Eaglets medium with 4.5 g/L glucose + 0,2% 
(w/v) fatty acid free bovine serxim albumin- (FAF)BSA). 
To each well 50 ml of a two-fold concentrate of test 
compound in assay buffer is added along with 50 ml of 6 
inM ["C] -taurocholate in assay buffer (final 
concentration of 3 mM t'*Cl -taurocholate) . The cell 
culture plates are incubated 2 hours at 37* C prior to 
gently washing each well twice with 100 ml 4" C 
Dulbecco's phosphate-buffered saline (PBS) containing 
0.2% (w/v) (FAF)BSA. The wells are then gently washed 
once with 100 ml 4" C PBS without (FAF)BSA. To each 
200 ml of liquid scintillation counting fluid is added, 
the plates are heat sealed and shaken for 30 minutes at 
room temperature prior to measuring the amount of 
radioactivity in each well on a Packard Top-Count 
instrument. 



9^^ 3 
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Y^r^^ of that 

f**« ;T -alanine 

The alanine uptake assay is performed in an 
identical fashion to the taurocholate ""^'/^^^^ 
exception that labeled alanine is substituted for the 
labeled taurocholate. 

., T4.nV» of r'Vl-TiiiirocTinlnt*^ into Bil« ^ , 

(See-Metabolism of 3a. 7b-dihydroxy-7a-inethyl-5b- 
cholanoic acid and 3a,7b-dihydroxy-7a-methyl-5b- 
cholanoic acid in hainsters- in Biochimica et Bxophysica 
Acta 833 (1985) 196-202 by Une et al.) ^ . ^ 

Male wistar rats (200-300 g) are anesthetized with 
inactin @100 mg/kg. Bile ducts are cannulated with a 
10- length of PElO tubing. The small intestine is 
exposed and laid out on a gauze pad. A canulae (1/8- 
luer lock, tapered female adapter) is inserted at 12 cm 
from the junction of the small intestine and the cecum. 
A slit is cut at 4 cm from this same junction 
(Utilizing a 8 cm length of ileum) . 20 ml of warm 
Dulbecco-s phosphate buffered saline. pH 6.5 (PBS) is 
used to flush out the intestine segment. The distal 
opening is cannulated with a 20 cm length of silicone 
tubing (0.02- I.D. x 0.037- O.D.). The proximal 
cannulas is hooked up to a peristaltic pump and the 
intestine is washed for 20 min with warm PBS at 0.25 
xnl/min. Temperature of the gut segment is monitored 
continuously. At the start of the experiment, 2 0 ml 
of control sample ( ["Cl -taurocholate 8 0.05 mi/ml with 
5 mM cold taurocholate) is loaded into the gut segment 
with a 3 ml syringe and. bile sample collection is 
begun. Control sample is infused at a rate of 0.25 
ml/min for 21 min. Bile samples fractions are 
collected every 3 minute for the first 27 minutes of 
the procedure. After the 21 min of sample infusion, 
the ileal loop is washed out with 20 ml of warm PBS 
(using a 30 ml syringe) . and then the loop is washed 
out for 21 min with warm PBS at 0.25 ml/min. A second 
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perfusion is initiated as described above but this with 
test compound being administered as well (21 min 
administration followed by 21 min of wash out) and bile 
sampled every 3 min for the first 27 min- If 
necessary, a third perfusion is performed as above that 
typically contains the control sample. 

Meastirement of Hepatic cholester el Concentration 
r HEPATIC CHOIi) 

Liver tissue was weighed and homogenized in 
chloroform:methanol (2:1). After homogenization and 
centrifugation the supernatant was separated and dried 
under nitrogen. The residue was dissolved in 
is.opropanol and the cholesterol content was measured 
enzymatically, using a combination of cholesterol 
oxidase and peroxidase, as described by Allain, C. A., 
et al. (1974) Clin. Chem. 20, 470. 

MgasureTni»T.t of Hepatic HM G CoA-Rednetase Activity (HMG 
CPA) 

Hepatic microsomes were prepared by homogenizing 
liver samples in a phosphate/sucrose buffer, followed 
by centrifugal separation. The final pelleted material 
was resuspended in buffer and an aliquot was assayed 
for HMG CoA reductase activity by incubating for 60 
minutes at 37« C in the presence of '•c-KMG-CoA (Dupont- 
NEN) . The reaction was stopped by adding 6N HCl 
followed by centrifugation. An aliquot of the 
supernatant was separated, by thin- layer 
chromatography, and the spot corresponding to the 
enzyme product was scraped off the plate, extracted and 
radioactivity was determined by scintillation counting. 
(Reference: Akerlund, J. and Bjorkhem, I. (1990) J". 
Lipid Res: 31, 2159). 

n^i-oTTnlnation of Serum Cholesterol (SER.CHnr., wm-CHQI,. 
>r ^T and VliDIi LDL) 

Total serum cholesterol (SER.CHOI*) was measured 
enzymatically using a commercial kit from Wako Fine 
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Chemicals (Richmond. VA) ; Cholesterol Cll. Catalog No. 
276-64909. HDL cholesterol (HDL-CHOL) was assayed 
using this same kit after precipitation of VLDL and LDL 
with Sigma Chemical Co. HDL Cholesterol reagent, 
catalog No. 352-3 (dextran sulfate method). Total 
serum triglycerides (blanked) (TGI) were assayed 
enzymatically with Sigma Chemical Co. GPO-Trinder, 
catalog No. 337-B. VLDL and LDL (VLDL + LDL) 
cholesterol concentrations were calculated as the 
difference between total and HDL cholesterol. 

M^«^t.^«nen ^ v^«;>tle Cholesterol T-a-Hydroxrlase 

ivetivit Y f7a-QHase> 

Hepatic microsomes were prepared by homogenizing 
liver samples in a phosphate/ sucrose buffer, followed 
by centrifugal separation. The final pelleted material 
was resuspended in buffer and an aliquot was assayed 
for cholesterol 7-a-hydroxylase activity by incubating 
for 5 minutes at 37« C in the presence of NADPH. 
Following extraction into petroleum ether, the organic 
solvent was evaporated and the residue was dissolved in 
acetonitrile/ methanol. The enzymatic product was 
separated by injecting an aliquot of the extract onto a 
C., reversed phase HPLC column and quant i tat ing the 
eluted material using UV detection at 240nm. 
(Reference: Horton, J. D. . ec al. (1994) J. Clin. 
Invest. 93, 2084). 

ft^^sMTew^r^r »f Bile Acid Concentrntlon (FBAL 

Total fecal output from individually housed 
hamsters was collected for 24 or 48 hours, dried under 
a stream of nitrogen, pulverized and weighed. 
Approximately 0.1 gram was weighed out and extracted 
into an organic solvent (butanol /water) . Following 
separation and drying, the residue was dissolved in 
methanol and the amount of bile acid present was 
measured enzymatically using the 3a-hydroxysteroid 
steroid dehydrogenase reaction with bile acids to 
reduce NAD. (References Mashige, P., et al. (1981) 
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Clin. Chem. 21, 1352). 

r' Hltauroeholate Uptake in Rabbit Brush Border Membrane 
Vesicles rBBMV> 

Rabbit Ileal brush border membranes were prepared 
from frozen ileal mucosa by the calci\am precipitation 
method describe by Malathi et al. (Reference: (1979) 
Biochimica Biophysica Acta, 554, 259) . The method for 
measuring taurocholate was essentially as described by 
Kramer et al . (Reference: (1992) Biochimica Biophysica 
Acta, 1111# 93) except the assay volume was 200 yl 
instead of 100 pi- Briefly, at room temperature a 190 
Vil solution containing 2yM ('h] -taurocholate (0 .75 uCi) , 
20 mM tris, 100 mM NaCl, 100 mM mannitol pH 7 . 4 was 
incubated for 5 sec with 10 yl of brush border membrane 
vesicles (60-120 \ig protein) - The incubation was 
initiated by the addition of the BBMV while vortexing 
and the reaction was stopped by the addition of 5 ml of 
ice cold buffer (20 mM Hepes-tris, 150 mM KCl) followed 
immediately by filtration through a nylon filter (0,2 
urn pore) and an additional 5 ml wash with stop buffer. 

Acvl^CoAr cholesterol Acvl Transfe rase (ACAT) 

Hamster liver and rat intestinal microsomes were 
prepared from tissue as described previously 
(Reference: (1980) J. Biol. Chem. 255, 9098) and used 
as a source of ACAT enzyme. The assay consisted of a 
2.0 ml incubation containing 24 pM Oleoyl-CoA (0.05 
pCi) in a 50 mM sodixim phosphate* 2 mM DTT ph 7.4 
buffer containing 0.25 % BSA and 200 ]ig of microsomal 
protein. The assay was initiated by the addition of 
oleoyl-CoA- The reaction went for 5 min at 37® C and 
was terminated by the addition of 8.0 ml of chloroform/ 
methanol (2:1). To the extraction was added 125 \xg of 
cholesterol oleate in chloroform methanol to" act as a 
carrier and the organic and aqueous phases of the 
extraction were separated by centrifugation after 
thorough vortexing. The chloroform phase was taken to 
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dryness and then spotted on a silica gel 60 TLC plate 
and developed in hexane/ethyl ether (9:1). The amount 
of cholesterol ester formed was determined by measuring 
the amount of radioactivity incorporated into the 
cholesterol oleate spot on the TLC plate with a Packard 

instaimager . 

Data from each of the noted compounds in the 
assays described above is as set forth in TABLES 5. 6, 
7, and 8 as follows: 
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COMPOUND 


IC50 
uM* 


In vitro % 
Inhibition 
of TC 
Uptake @ 

100 iiM it 

X w W ULiTX If 


% 

Inhibition 
of Alanine 
Uptake @ 
100 uM # 


% or controx 
Transport of TC in 
Rat Ileum © O.lmM # 


pine= 






0 

w 


45.4 0.7 


12 




25 






3 




0 






4a 




3 






5a 




34 






5b 


40 




0 


72.9 ± 5.4 @ 0.5 inM 


4b 




9 






1 18 




6 






1 




18 






14a 




13 










23 








60 








19a 




0 






19b 




15 






8a 










Mixture of 
8a and 8b 




69 






Mixture of 
9a and 9b 


6 








6a 


5 








6b 




85 
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1 1 


5 1 




0% @ 25 inM 


53.7 +/- 3.9 1 




r 

• 


"fixture of I 
6a and 20 | 


13 1 








] 


fixture of 1 
6d and 10a 


0.8 1 




14% @ 25 
xnM 






21a 1 




37 








21c 1 




52 








21b 1 












6c 1 


2 1 






68.8 +/- 5.7 ac 0.4 
nM 






0.6 1 




77.7 


16.1 +/- 1.1 3 0.5 
mM 30.2 +/- 0.9 0 
0.15 mM 




17 ' 




10 








"7 
/ 


50 




49.3 








X wGL 


7 




77.6 


62.4 =/- 2.5 S 0.2 
mM 




10b 


1 




68.6 






25 


1 0.1 




4% @ 10 nM 


26.0 +/- 3.3 




1 


1 ^ 




31% @ 25 

mM 


87.9 1-5 




27 


1 










28 


i A 
1 




31% @ 20inM 






O Q 




1 Aft A SO mM 








30 


1 


1 96 (i 50 inM 




• 


• 


31 




1 41 @ 50 xnM 








37 


1 3 




0% @ 5 mM 






•• 


1 0.3 




11% @ 5inM 


20.6 +/- 5.7 




1 40 




1 49 e 50 tnM 
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41 


2 




0% @ 20 xnM 




42 


1.5 








43 


1.5 




16% 9 25 

mM 




48 






22% S 20 
inM 




49 


0.15 




21% @ 200 
xnM 


21.2 +/- 2.7 


57 




51 @ 50 mM 






58 




20 @ 50 inM 






59 


70 








60 


9 




59 




61 


30 




175 




62 


10 








63 




90 @ 6 xnM 






64 




100 @ 6 xnM 







* In vitro Taurocholate Cell Uptake 
» Unless otherwise noted 

= Comparative Example is Example No. 1 in WO 93/16055 



3^1 
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TftgLE e 



Compound 


TC-uptake 


TC-uptake 


TC-uptake 


ACAT 


ACAT 




(H14 
cells) 


Ileal 
Loop 


(BBMV^) 


(liver) 


intestine 




IC (50) 


EC (50) 


XC ( oO) 




iC V 0\) } 


COMP. 
EXAMPLE* 


1 znM 


74 mM 


3 niM 


20 mM 


20 mM 


6d 


0.6 mM 


31 mM 


1.5 iriM 


25 mM 


20 mM 


* 38 


0.3 xnM 


12 mM 


2 mM 


15 mM 


N.D. 


49 


0.1 mM 


12 mM 


N.D. 


6 mM 


N.D. 


25 


0,1 mM 


20 mM 


0.8 mM 


8 mM 


8 mM 



Comparative Example is Example No. 1 in WO 93/16055 



TABLE 1 

EFFICACY OF COMPOtJND NO. 25 IN 


CHOLESTEROL-FED HAMSTERS 


PARAMETER 


CONTROL 


4% CHOLES- 


0.2% 






TYRAMINE 


CPD. NO. 25 


WEIGHT (G) 


(mean ± SEM, 


*p<0.05, A-Studenfs t, B- 




Dunne tt ' s) 






day 1 


117 (2) 


114 (€) 


117(5) 


day 14 


127(3) 


127(3) 


132(4) 


LIVER WEIGHT (G) 


5.4(0.3) 


4.9(0.4) 


5.8(0.2) 


SER.CHOL{mg%) 


— r43-C71 — 


— l-19-(-4^-»A7^ — 


.... 126(2)^A.B 


HDL-CH0L(in9%) . 


89(4) 


76(3) •A,B 


76(1)*A,B. '. 


VLDL ••■ LDL 


54(7) 


42(3)*A 


50(3) 


TGI(mg%} 


203 (32) 


• 190(15) 


175(11) 


HEPATIC CHOL(tng/g) 


2.5(0.3) 


1.9(0.1)*A,B 


1.9(0.1)*A,B 


KMG COA (pxn/ing/min. ) 


15.8(7.6) 


448.8(21.6)* 


312. 9(37. 5)*A 






A,B 




7a-0Hase (pm/ing/min. ) 


235.3 (25.1 
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1 24 HR. FECAL Wt (G) 


) 


357.2(28.3) • 


291.0(6.0)*A 1 


FBA (inM/24K/100g) 


2.3(0.1) 


A,B 


2.4(0.04) 1 




6.2(0.8) 


2.7(0.1)*A.B 


11.9(0.5) *A,B 1 






12.3 (1.5)*A, 








B 





2>03 
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TABLE 8 

EFFICACY OF COMPOUND NO. 25 IN RAT ALZET MINIPUMP MODEL 



PARAMETER 
WEIGHT (G) 

day 1 

day 8 
LIVER WEIGHT CG) 
SER.CHOL(xng%) 
HEPATIC CHOL(mg/g) 
HMG COA pm/mg/min 

7a-0Hase (pm/mg/min) 
24 HR. FECAL WT (G) 
FBA (mM/24H/100g) 



CONTROL 



20 MPL/DAY 
CPD. NO. 25 



(mean ± SEM. *p<0.05. A-Studenfs t. B- 
Dunnett's) 

307 (3) 



307 (4) 
330 (4) 
15.5 10.6) 

85 (3) 
21 (0.03) 
75.1 (6.4) 

281.9 (13.9) 
5.8 (0.1) 
17.9 (0.9) 



310 (4)*A,B 
14.6 (0.4) 

84 (3) 
2.0 (0.03) 
318.0 (40.7)*A,B 

535.2 (35.7)*A,B 
5.7 (0.4) 
39.1 (4.5)«A.B 



Additional taurocholate uptake tests were 
conducted in 

the following compounds listed in Table 9. 
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TABLE T 

Biological Assay Data for Some Compoiinds 
of the Present Invention 



Ivjumber 


Human TC 

ICcn 
, 50 

(JIM) 


Alanine Uptake 
Percent Inhibition 
@ 


101 




0 @ 1.0 


102 


0.083 




103 




13 ® 0.25 


104 


0.0056 




105 


0.6 




106 


0.8 




107 




14.0 @ 0.063 


108 


03 




109 




2.0 @ 0.063 


110 


0.09 




111 


2.5 




112 


3.0 




113 


0.1 




114 


0.19 




115 


8.0 




116 


0.3 




117 






118 


□.4 




no 






1 OA 

12Q 








u.uoo 




122 


1.07 




123 


1.67 




124 




14.0 @ 6.25 


125 


18.0 




126 




18 @ 1.25 


127 


0.55 




128 


0.7 




129 


0.035 




131 


1.28 




132 




5.4 @ 0.063 


133 


16.0 




134 


03 




135 


22i) 




136 


0.09 
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1 AA'7 
lUU/ 


A AA1 
0.001 




lUUo 


A AA1 
0.001 






0.001 




T A1 rt 

lulu 


A AA1 

0.001 




1011 


0.001 




1012 


A AA1 C 

O.OOlD 




1013 


0.002 




1014 


0.002 




1015 


0.002 




1016 


0.002 




1017 


0.002 




1018 


0.002 




1019 


0.002 




1020 


0.002 




1021 


0.002 




1022 


A AA1 

0.002 




1023 


0.002 




^ A^>l 

1024 


A AAO 

0.002 




102d 


A AAO 

0.002 




1 A1^ 

102o 


A AA1 

0.002 




1 AT7 

1027 


A AA*^ 

0.002 




lu2o 


A OAO 

0.002 




1029 


0.002 




1 A'S A 

1030 


0.002 




1031 


0.002 










1 AOO 

1033 


A AA1 

0.002 






A AAn 

U.UuZ 






A AAO 




IVOO 


u.uuz 










1038 

X Www 


0 0025 




1039 


0.0026 




1040 


0.003 




1041 


0.003 




1042 


0.003~ 




1043 


0.003 




1044 


0.003 




1045 


0.003 




1046 


0.003 




1047 


0.003 




1048 


0.003 





3 on 
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x\J%y 






1 OCA 


U.OUo 




1051 


A AA^ 

O.OUo 


— 


1052 


A AA*2 




1053 


0.003 




1054 


n nAi 
0.003 




1055 


0.003 




1056 


0.003 




1057 


0.003 




1058 


0.003 




1059 


0.003 




1060 


0.0036 




1061 


0.004 




1062 


n A A /I 
0.004 




1063 


A AA/1 

0.0U4 




1064 


0.004 




1065 


A AA>I 

0.004 




1066 


A AAyl 

0.004 




1067 


A AA/I 

0.004 




1068 


A AA/1 

U.UU4 




1069 


A AA/1 

0.0U4 




1070 


A AArl 




1071 


A AA4 




10/2 


A AAyl 
U.UU4 




1073 


A AA/1 

U.UU4 






0 004 




10/5 


A AAjI'^ 




iU/o 






lU// 






J.U/0 






1 n7Q 

lU/7 








n 005 




1081 


0.005 




1082 


0.005 




1083 


0.005 




. - 1084 


0:005- 


j 


1085 


0.005 




1086 


0-005 




1087 


0.005 




1088 


0.0055 




1089 


0.0057 




1090 


0.006 





3o^ 
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1 1091 


0.006 




1 1092 


0.006 




1 1093 


0.006 




1 1094 


0.006 




1 1095 


0.006 




1 1096 


0.006 




1 1097 


0.006 




1 1098 


0.006 




1 1099 


0.0063 




1 1100 


0.0068 




1 1101 


0.007 




1 1102 


0.007 




1 1103 


0.007 




1 1104 


0.007 




1 1105 


0.007 




1 1106 


0.0073 




1 1107 


0.0075 




1 1108 


0.0075 




1 1109 


0.008 




1 1110 


0.008 




1 1111 


0.008 




1 1112 


0.008 




1 1113 


0.009 




1 1114 


0.009 




1 1115 


0.0098 




1 1116 


0.0093 




1 1117 


0.01 




1 1118 


0.01 




1 1119 


0.01 




1 1120 


0.01 




1 1121 


0.01 




1 1122 


0.011 




1 1123 


0.011 




1 1124 


0.011 




1 1125 


0.012 




1 1126 


0 013 





1 1127 


0.013 




1 1128 


0.017 




1 1129 


0.018 




1 1130 


0.018 




1 1131 


0.02 




1 1132 


0.02 





3on 
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1 1 '^'^ 


0.02 1 1 




0.02 1 1 


llOO 


0.021 1 




llJo 


0.021 1 




ilo/ 


0.021 1 1 


lloo 


0.022 1 




0.022 i 1 


1140 


0.023 1 




1141 


0.023 




1142 


0.024 




1143 


0.027 




^ 1 >i >i 
1144 


0.028 1 




1145 


0.029 1 1 


1 1 <4 ^ 

114o 


0.029 1 




114/ 


0.029 




114o 


0.03 




1149 


0.03 




lldU 


0.03 




llol 


0.031 




IID^ 


0.036 




11D<^ 


0.037 




1 1 CA 

11D4 


0.037 




1 IDD 


0.039 




ilDD 


0.039 






0.04 






0.06 




1 1^9 

i. 


0.06 




1160 


0.062 




1161 


0.063 




1162 


0.063 




1163 


0.09 




1164 


0.093 1 1 


1165 


0.11 




1166 


0.11 




1167 


0.12 




1168 


0.12 




1169 


0.12 




1170 


0.13 




1171 


0.14 




1172 


0.14 




1173 


0.15 




1174 


0.15 1 1 



3io 



wo 98/40375 



PCT/US98/03792 



1175 


0.17 




1176 


0.18 




1177 


0.18 




1178 


0.19 




1179 


0.19 




1180 


0.2 




1181 


0.22 




1182 


0.25 




1183 


0.28 




1184 


0.28 




1185 


0.28 




1186 


03 




1187 


032 




1188 


0.35 




1189 


0.35 




1190 


0.55 




1191 


0.65 




1192 


1.0 




1193 


1.0 




1194 


1.6 




1195 


1.7 




1196 


2.0 




1197 


2.2 




1198 


2.5 




1199 


4.0 




1200 


6.1 




1201 


83 




1202 


40.0 




1203 




0 @ 0.063 


1204 


0.05 




1205 


0.034 




1206 


0.035 


• • 


1207 


0.068 




1208 


0.042 




1209 




0 ® 0.063 


1210 


0.14 




1211 


0.28 




1212 


039 




1213 


1.7 




1214 


0.75 




1215 


0.19 




1216 


039 





3>\ 
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1217 



1218 



1219 



1220 



032 



0.19 



034 



0.2 



1221 



1222 



0.041 



0.065 



1223 



1224 



0.28 
033 



1225 



1226 



0.12 



0.046 



1227 



0.25 



1228 



1229 



0.038 



0.049 



1230 



1231 



0.062 



0.075 



1232 



1.2 



1233 



1234 



0.15 



0.067 



1235 



1236 



1237 



0.045 



0.05 



0.07 



1238 



0.8 



1239 



1240 



1241 



0.035 



0.016 



0.047 



1242 



0.029 



1243 



1244 



1245 



0.63 



0.062 



0.32 



1246 



0.018 



1247 
1248 



0.017 



0.33 



1249 



1250 



10.2 



0.013 



1251 



0.62 



1252 



1253 



29. 



03 



1254 



0.85 



1255 



0.69 



1256 



0.011 



1257 



0-1 



1258 



0.12 
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1 1259 


165 


__ 1 


1 1260 


0.012 


* 1 


1 1261 


0.019 


1 


1 1262 


0.03 


— — 1 


1 1263 


0.079 


1 


1 1264 


0.21 


1 


1 1265 


0.24 


1 


1 1266 


0.2 


— 1 


1 1267 


0.29 


. 1 


1 1268 


0.035 


1 


1 1269 


0.02- 


1 


1 1270 


0.02- 


1 


1 1271 


0.011 


1 


1 1272 


0.047 


1 


1 1273 


0.029 


J 


1 1274 


0.028 


1 


1 1275 


0-024 


1 


1 1276 


0.029 


1 


1 1277 


0.018 


- — 1 


1 1278 


0.017 


1 


1 1279 


0.028 


1 


1 1280 


0.76 


1 


1 1281 


0.055 


— 1 


1 1282 


0.17 


1 


1 1283 


0.17 


— 1 


1 1*951^ 


n on 


' 1 


1 1285 


0.027 


1 


1 1286 


0,068 


i 


1 1287 


0.071 


1 


1 1288 


U.U13 


1 


1 . 1289 


0.026 


J 


1 12^0 


U.UI/ 




1 1291 


0.013 


■ 1 


1 1292 


0.025 




1 1293 


0.019 




1 1294 


0:01-1 




1 1295 


0.014 




1 1296 


0.063 




1 1297 


0.029 




1 1298 


0.018 




1 1299 


0.012 




1 1300 


1.0 
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1301 


0.15 




1302 


1.4 




1303 


0.2o 




1 19 Ail 
1304 


0.25 




1305 


0.25 




1306 


1.2 




1307 


3.1 




1308 


0.04 




1309 


0.24 




1310 


1.16 




1311 


3.27 




1312 


5.0 




1313 


6.1 




1314 


0.26 




1315 


1.67 




1316 


3.9 




1317 


21.0 




1319 




11.0 @ U.20 


1321 




11.1 @ D.U 


1322 




o*\j W U.UU03 


1323 




^ A n nn^-'a 


1324 




V© U.UUUo 


1325 




1 A /?7i A AAXll 


1320 




OO.U ^ U.UUUO 


1327 




.^.U iSf U.UUoo 


132o 




Oo.U ^ u.uuoo 


1329 




z.u u.uuoJ 


1330 




3^.U <£ii u.uud«^ 


1331 




O/.U ^ U.UUUO 






^O.U ^ U.UUUO 


1333 




U v© U.UUOJ 






OU.U ^ U.UUUO 


1335 




38.0 @ 0.0008 


1336 




45.0 <§) 0.0008 


1337 




0 ® 0.0063 


1338 




l^®-0^ 








1339 




0 @ 0.063 


1340 




9.0 @ 0.063 


1341 




1.0 @ 0.063 


1342 




1.0 @ 0.063 


1345 




13.0 @ 0.25 


1347 


0.0036 





3'^ 
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1 






1 '^^9 


010 


















0 onis 


















u.uuo 




i 






l«^ou 






X^Ol 






UOZ 






1 '^^'^ 


u.uuo 






u.uuo 






u.uuo 




lOOO 


U«U1^ 






UaUUib 




1368 


0.005 




1369 


0.005 




1370 


0.002 




1371 


0.004 




. 1372 


0.004 




1373 


0.008 




1374 


0.007 




1375 


0.002 




1449 


0.052 




1450 


0.039 




1451 


0.014 





315- 
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The examples herein can be repeated with similar 
success by substituting the generically or specifically 
described reactants and/or operating conditions of this 
invention for those used in the preceding examples. 

Novel compositions of the invention are further 
illustrated in attached Exhibits A and B. 

The invention being thus described, it is apparent 
that the same can be varied in many ways. Such 
variations are not to be regarded as a departure from 
the spirit and scope of the present invention, and all 
such modifications and equivalents as would be obvious 
to one skilled in the art are intended to be included 
within the scope of the following claims. 
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Table C2: Alternative compounds «2 (raiailies ri01-Fl23) 



CR'')q— §7 




FMillv Cpd# R^=R^ 



r5 



FlOl 

F102 

F103 

F104 

F105 

F106 

F107 

F108 

F109 

FllO 



Fill 
F112 



CEOSEN FROM. 
TABLE D * 

CKOSEN FROM 
TABLE D 

CHOSEN FROM 
TABLE D 

CKOSEN FROM 
TABLE D 

CEOSEN FROM 
TABLE D 

CEOSEN FROM 
TABLE D 

CHOSEN FROM 
TABLE O 

CEOSEN FROM 
TABLE D 

CEOSEN FROM 
TABLE D 

CEOSEN FROM 
TABLE D 



CEOSEN FROM 
TABLE D 

CKOSEN FROM 
TABLE D 



p-F-Ph- 
m-F-Ph- 
p-CK30-Ph- 
r-CKaO-Ph- 
p-(CK3)2N-?h- 
n;-(CK3)2N-Ph 
p-(CK3)3-N+-Ph- 
I-^ m-(CH3)3-N+-Ph-, 



p-(CH3)3-N*-CH2CH2- 
(OCH2CH2) 2-O-P^- 



m- (CH3)T-N*-CK-2CH2=^ 
(OCH2CH2) 2-0-Ph- 

I'r P-(N,N- 

dimethylpiperazine) - (N' ) • 
CH2- (OCH2CH2) 2-0-Ph- 



CHOSEN FROM 
TABLE D 

CKOSEN FROM 
TABLE D 

CHOSEN FROM 
TABLE D 

CKOSEN FROM 
TABLE D 

CKOSEN FROM 
TABLE D 

CKOSEN FROM 
TABLE D 

CKOSEN FROM 
TABLE D 

CKOSEN FROM 
TABLE D 

CKOSEN FROM 
TABLE D 

CKOSEN FROM 
TABLE D 



-CHOSEN- FROM- 
TABLE D 

CHOSEN FROM 
-TABLE D 



3vn 



Exli±bit A 
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F113 


TABLE D 


m-(N,N- 
dimethylpiperazine) - (N' ) - 
CH2- (OCH2CH2) 2-0-Ph- 


CHOSEN FROM 
TABLE D 


F114 


CHOSEN FROM 
TABLE D 


m-F-?h- 
P-CH3O- 


CHOSEN FROM 
TABLE D 


F115 


CHOSEN FROM 
TABLE D 


3 ^ 4 r dioxy-iaethylene-Ph- 


. CHOSEN FROM 
TABLE D 


F116 


CHOSEN FROM 
TABLE D 


m-F-Ph- 
p-F-Ph- 


CHOSEN FROM 
TABLE D 


F117 


CHOSEN FROM 
TABLE D 


m-CK30- 
p-F-Ph- 


CHOSEN FROM 
TABLE D 


F118 


CHOSEN FROM 
TABLE D 


4-pyridine 


CHOSEN FROM 
TABLE 0 


F119 


CHOSEN FROM 
TABLE D 


N-methyl-4-pyridinium 


CHOSEN FROM 
TABLE D 


F120 


CHOSEN FROM 
TABLE D 


3-pyridine 


CHOSEN FROM 
TABLE D 


F121 


CHOSEN FROM 
TABLE D 


N-roethyl-3-?yridiniuta 


CHOSEN FROM 
TABLE D 


F122 


CHOSEN FROM 
TABLE D 


2-pyridine 


CHOSEN FROM 
TABLE D 


F123 


CHOSEN FROM 
TABLE D 


p-CH302C-Ph- 


CHOSEN FROM 
TABLE D 



Similar faodlie, can be generated where kX<>k2, such a, - and 
r2 - n-Bu, but {R'«)q is chosen from table CI. 
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Exhibit B 



wo 98/40375 



PCTAJS98/03792 




3^V 



wo 98/40375 



PCT/US98/03792 



APPENDIX A 

The ileal bile acid transport inhibitors used in the present 
invention include/ for example, those conpoxinds disclosed in this 
Appendix A* 



1) The compounds of the fornxula (I) 




wherein rI and arc the same or different and each is optionaJly substinited Cj^ 
aik^ C3.5 cycioalkyl, or R^ and R- together with the carbon aiom to which they arc 
anached form an optionally substituted €3^ spiro-cycloalkyl group; 

r4 is a C5.14 aryl. or a C3.13 hetcroaiyl group each optionally substituted with one 
to eight substiiuents which arc the same or different and arc each scieaed from 
halogen, hydroxy, nitro, phenyl-Cj.^ alkoxy* C^.^ alkoxy. optionally substituted Ci^ 
alkyl, S(0)nR^^ SOiNR^R^ cOiR^. 0{CH2CH2O)nR8 0S02R«. 
0(CH2)pS03R8 O(CH2)pNR^^0 0(CH2)pN^^R^^R^ ^ wherein R^ to R^l 
arc the same or different and are independently seleaed from hydrogen or optionally 
substituted Cj^ alkyl , and wherein p is an integer from 1-4 and n is an integer from 
0-3; 

r5^ R^b^ R^c and R^^ each represent atoms or groups which are the same or 
different and each is hydrogen, halogen, cyano, R'-acctylidc, OR^, optionally 
substituted Ci^,alkyl..C0R8 _CH(OH)R8.^S(0)nR?. S02>^^ 
OCORS. OCF3, OCN, SCN, NHCN, CH2OR8. CHO, (CH2)pCN. CONR^^^, 
(CH2)pC02R^ (CH2)pNR^^Q. C02R^. NHCOCF3, NHS02R3. OCH2OR8 
OCH-CHR8 0(CH2CH20)nRS, 0SO2R^, 0(CH2JpS03R8, 0(CH2)pNR^^° and 
0(CH2)pN^^^^^ ^ wherein R^ to R^ ^ a, and p are as hereinbefore defined; or 
R5a and R-*', R^ and R^c, or r5c and R^^ together with ±c ring to which they arc 
attached form a cyclic group -0(CR9r 10)^0- wherein R^ and R^<^ are as 
hereinbefore defined and m is 1 or 2; 
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Rfi and r7 arc the same or different and each is hydrogen, optionafly substinited Cj^ 

aDcyl. cycloalkyl, or R« and r7 together with the carbon atom to which they are 

attached form an optionally substinited €3^ spiro-cycloalkyl group; 

X is CH2, C-O, C=S, or C»NR8 wherein R8 is as hereinbefore de&ed; and 

I is an integer from 0-2; 

and salts, solvates or a physiologically functional derivatives thereof 

2) A compound of fonnuJa (I) according to claim 1 whereui 
R* 15 methyl or ethyl; 

r2 IS methyl, ethyl or n-butyl; 

is phenyl; 

R5a and R^d are hydrogen; 

R» and r5c are the same or difierem and are each hydrogen, methyl, meihoxy. 
hydroxy, trifhicrometfayl or halo; 



R« and r7 are the same or differem and are each hydrogen, methyl, ethyl or i-butyl; 
XisC3J2orC-0; 



lts2; 

or a salt, solvate, or plqrsiologically fimcuonal derivative diereoC 

3) A compound offbrmtila (I) selected from the group consisting of 

(±>.3-n-ButyI.3-eihyl-2,3-dihydro-5-pheny|.l,5-benzoihia2epin-4-one: 
(±>3-n-ButyW^diyI-2.3Hfihydro-5-phenyl-l.5-ben20thiazepin-4K>ne-l.l^!i^ 
(i:)-3.n-Butyl.3^hyl-2.3.4,5-tetrahydro.5.phenyl- 1 .S-benrodiiazepine; 
(±>3-n.ButyI.3^J.2,3,4.3-tetrahydro-5.pheivI-I.5-ben20thia2epine.l,l^oxide; 

(±>3.n.ButyI.2-IsobutyM-elhyI.2.3.4.5-tetrahydro-5-phenyI.|.5-b«^^ 
I.l-dioxide; 

3,3-Diethyl-2.3.dihydro.5-phenyl- 1.5-bea20thia2epin^ne: 
3.3-Diethyl-2.3-dihydro-5-phenyH,5.ben2oihia2cpin-4-one l.l^loxide; 
3>Dlethyl-2,3,4,5-tetralqrdro-5-phenyH,5-ben20thiazqjine; 
3,3-DicthyI.2,3.4>tetrahydro-5.pheiyl- l,S-ben2othiaze;Mne- 1 , l-dio»de; 



3^y 
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3,3-Diincthyl-2»3-dihydro.5-phcnyl-l ^.bcn20thw«pm-4H3nc; 
3>DuncthyI-2,3-dihydro-5-phenyl- 1 ,5-ben20thiazcpm-4^nc. I , l^oxide; 
3,3-Dinicthyl-2,3,4,5-tetrahydro-5.phcn>d- 1 .S-bcnzothiazcpinc; 
3>DimcthyI-2,3A5-tcirahydro.5.phenyl-U5-beiaothiazcpm^^ 
(±)0.n.ButyIO-cthyl-2,3,4.5-tetralv<fro-7>dimcA^ 
benzothiazepine-l« 1 -dioxide; 

3,3.DicthyI-2.3.4,S-tctrahydro-7,8-diincihoxy-5-phcnyl-^ 
dioxide; 

(±>3-n.ButyIO.cthyi.2^A5"tctrahydro-8.mcihoxy-5-phenyl-1.5.bcruo^ 
I.l-dioxide; 

3,3-DicthyI.2,3,4.5.tctrahydro-8-mcthoxy-5-phcnyl- 1 .S-bcnzoihiazcpinc 
(=:)-3-n-Butyl-3-cthyi-2,3.4.5-tctrahydn)-5-phcnyl. 1 ,5-bcn20ihiazepin-8-ol- 1.1- 
dioxide; 

3,3-DicihyI-2,3.4,5-tetrahydro.5-phenyl- 1 .S-bcnzoihiazcpin-S^I- U 1 -dioxide; 
(±).3-n-Buty|.3-ethyl-2,3,4,5-tctrahydro-7-methoxy-5-phciiyl-l.5-^ 

oI-l,l -dioxide; 

3,3.DiethyI.2,3.4,5-U5irahydro-7-mcthoxy-5-phenyl- 1 ,5-bcnzothia2cpin-8^^^ 
dioxide; 

(±).7.bromo-3.n.Butyl-3-eihyl-2,3.4,5-tcxrahydro-8.methoxy-5-phenyl- 1 .5- 
benzothiazepine* 1 , l-dio»de; 

7.bromo-3.3.Dicihyl-2,3,4.5-tcttahydro-8-mcthoxy-5-phenyI-l,5-ben20th^ 
U-dioxide; 

(±)-3.n.ButylO-ethyl-2,3,4,5-tctrahydro-5-phcnyi-l,5-bcn20th2azcpi^^ 
dioxide; 

3,3-Dicthyl-2.3,4,5-tcirahydro-5-phenyl- 1 ,S-bcn20thxa2cpin-7,8-dioI- 1 , 1 -dioxide; 
(i>3.n-ButyI-3-ctliyl-2,3,4.5-tctrahydro-8-mcthoxy-5-pheiiyl-l,5 

monoxide; 

3^.Dicthyl-2,3,4.5-tctiahydro-8.methoxy.5-phcnyl-U5-benzothia2cpm^^ 

(±>3.n-Butyl-3-ethyl-2,3,4.5*tetraiwdro-5-phenyl-l,5-bcnM 

monoxide; 

3,3-Dicthyl-2,3,4,5-tctrahydro-5-phenyI-l,5-bcnzothia2cpinr8H)I-l-monoxi^ 
(i)-3-n-Butyl-3-€thyl-2,3.dihydro-8-mcthoxy-5.phenyl-U5-bcn20ihiazcpm 
(±).3-n-Butyl-3-cthyl-2.3.4,5-ictrahydro-8-mcthoxy-5-phcnyI-l,5-bcnzothiaz^ 
(±>3.n-Butyl-3-cth)d-2,3,4,5-tctrahydro-8.mcthoxy-5-phefyl-l,5.benzotla^ 

1,1 -dioxide; 

(±>.3.n.Butyl-3-cthyl.2,3.4,5-ictrahydro-8-hydroxy.5-phei^^ 
IJ-dioxide; 

32 H 
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(±>7-Bromo-3-n-buqrl-3-ctliyl-2,3-dihydro-8-methoxy-5-phenyl-l,5-bcnzo 
4-one; 

(±>7.BromoO-ri-butyIO.€thyI.2J,4,5-tetraJQ^dro-«-mcthoxy-5-phM^^ 
benzothiazepine 1,1 -dioxide; 

(sfc)-7-Bromo-3-n.butyW-cthyl-2,3.4,5.tctrahydn>5-phenyl.l^ 
oi 1, 1 -dioxide; 

(:t>3-n-butyI-3-etliyi-2.3.4,5-tetrahydro-7-methcxy-5-phenyl- 1 ,5-benzotfaiazeptn*8-ol 
1,1 -dioxide; 

(±)0-n.butyIo-cthyI.2,3,4.5-tetrahydro-7,8-dimc!hoxy.5.phenyl.|,5-bcitt^^ 
1,1 -dioxide; 

(i)-3-n-buty!-3.cthyl-2,3.4.5-lctrahydro.5.phcnyi-l,5-bcn20ihiazepine-7.8-diol 1,1- 
dioxide; 

(=)-7-Bromo-3-ri-butyi.3-€tiiyI.2.3-dihydro-5-phenyl-l,5-benzothxa2epin-^^ 
(=)-3-n-butyl-3-ethyI.2,3.4,5-ieirahydro-7-meihoxy- 5-phcnyI- 1 ,5-bcn2oihia2epinc 
1,] -dioxide; and 

(±).3-n-buty|.3.€thyI.2.3.4,5-tetrahydro-5-phcnyi-U5-bcn20thiazepin.7H3 1,1- 
dioxide. 

4) A compound of fonnula (I) sclcacd from: 

(±)-3-n-butyI-3-ethyl.2.3,4,5-tctrahydro-7.methoxy.5-phenyl-I.5-bczizotfaia2epin-8. 
ol 1,1-dioxide; and 

(±)-3.n-Butyl-3.cthyI-2.3,4.5-tetrahydro-8-hydroxy-5-phcnyl.U5-bcnzotfaiazcpin^^ 
1,1-dioxide 

or a saJt, solvate, or physiologically functional derivative thereof. 
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(±>-3-n-Butyl-3-cthy 1-2,3 -dihydro-5-phenyI- 1 ,5-bcn20thia2cpin-4^nc- 1 , 1 -dioxide; 
(±>3-n-ButyW-cthyl-2,3,4,5-tctrahydro-5-phcnyl-2,5-bciizoiW 
(±)-3-n-Butyl-3-€thyl-2.3.4,5-tetrahydro-5-phcnyl- 1 .S-bcnzothiazcpinc-l, 1 -dioxide; 
(±)-3.n-ButyI-2-isobutyI-3-cthy|.2,3,4,5-ictrahydro.5-phenyl-I,5-ben20thia2cpm^^ 
dioxide; 

3.3-DicthyI-2.3-dihydro-5-phexiyI-l,5-bcnzothia2Cpin-4-onc; 
3,3-Diethy|.2,3.dihydro-5.phenyl.I,5-bcn20thia2cpin-4-onc M-dioxide; 
3.3-DicthyI-2.3,4,5-tctrahydro-5-phenyI.I,5.bcnzothia2epine; 
3,3-DicthyI-2,3,4,5-tetrahydro-5-phenyl-lJ-bcn20tWa2cpinc-lJ-dioxi^^ 
3,3-Diinethyl-2,3-dihydro-5-phenyl-U5-benzothia2cpin-4.one; 
3,3-DimethyI-2,3-dihydroo-phenyI- 1 ,5-benzothia2cpin-4-one- 1 , 1 -dioxide; 
3.3-Dimethyl-2,3,4,5-tctrahydro-5.phcnyi. 1 ,5-bca20ihiazepine; 
3,3-DimethyI-2,3.4,5-tetrahydro-5-phenyI. I .S-bcjuoihiazepinc- 1 , 1 -dioxide; 
(±).3-n-Butyl-3-cthyl-2,3,4,5-tetrahydro-7J.dimcthoxy.5-phcnyI- 1 .5-ben20thiazcpinc- 1,1- 
dioxide; 

3,3-DicthyI-2,3.4,5-tetrahydro-7.8.dimeihoxy-5-phenyI- 1 ,5-benzothiazepine. 1, 1 -dioxide; 

* (i:)-3-n-Buty!-3-ethyI-2,3,4.5-tc!rahydro-8.mcdioxy-5.phcnyI.l,5-ben20tWa2ep^ 
dioxide; 

3,3.Diethyl-2.3.4,5-tctrahydro-8-methoxy.5-phenyl-1.5-bcn20thiazepine-IJ-dio»^^ 
(:i:)-3-n-Butyl-3-€thyl-2,3,4,5.teirahydro-5-phenyl- 1 , S-benzothiazepin-S-oI- 1 , 1-dioxide; 
3^-DiethyI-2,3,4,5-tetrahydro-5-phcrtyl- 1 ,5-bcn20tliiazcpin-8-oI- 1 , 1 -dioxide; 

(i:>3.n-Butyl.3-ethyI.2,3»4,5.tctrahydro.7-mcthoxy-5.pheny|. I .S-bcnzothiazepin-S-ol- 1,1- 
dioxide; 

3,3-DicthyI-2,3,4,5.teirahydro-7.mcihoxy.5-phcnyJ-l,5-ben20thia2epin-8.ol-l,l-^^^ 
(±)-7.bromo-3-n.Butyl-3-€thyl-2,3,4.5-tetrahydra.S.methoxy-5-phenyl-I.5- 
benzothiazepine- 1 . 1 -dioxide; 

7-bromo-3^-Diethyl-2^,4.5-ictrahydro-8-mcihoxy-5-phenyl- 1 .i-bcnzothiazcpine- 1 J - 
dioxide; 

(=fc)-3-n-ButyI-3-cthy|.2,3,4,5-tctrahydro-5-phcnyl- 1 .5.ben2othjazcpin-7,8-dioM. l-dioxidc; 
3,3-Dxcthyl-2,3,4.5-tetrahydro-5-phenyl-l,5.bcn20thia2epiii-7,8-dioI- 1 , 1 -dioxide; 
(±>3-n-BuQi-3H5thyI-2,3;4,5-tetntftyar^ 
monoxide; 

3, 3-Dicthyl-2,3.4,5-tetrahydro-8.mcthoxy-5-phcnyl- l,5-ben2oih2a2epin^^ 
(i>3.n.Butyl-3-ethyl-2,3.4,5.tctrahydro.5.phcnyl-1.5-benzothiazcpin-8-oK 
3,3-Diethyl-2,3,4,5-tctrahydro-5-phcnyl- 1 ,5-bcnzothia2cpin-8-ol- 1 -monoxide; 
(±>3-n.Butyl-3-ethyI.2,3.dihydro.8-mcthoxy-5-phenyl-l,5-bcn2othiazq^ 
{±)-3-n-Buty]-3-ethyl-2^.4.5-tctrahydro-8-methoxy.5-phcnyl- 1 .5-bcmothia2epine; 

3^ 
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(±).3-D-BiityIO^thyI-2,3,4,5.tctrahydro.8-methoxy-5-phcnyl-U^ 
dioxide; 

(:fc).3-n-Butyl.3-€thyI.2,3.4,5.tcirahydro-8-hydroxy-5-phcnyI-l,5-ben20^ 1 • 1 - 

dioxide; 

(±>7.Bromo-3.n-butyl-3^thyl-2,3^ihydro-8-mcihoxy-5-phcnyl-1.5-ben20^ 
(±>7-Bromo-3-n-butyM-cthyl-2,3.4,5-ietrahydro.8.mcxhoxy-5-phc^^ 

benzothxazepine I, I -dioxide; 

(±).7.BromoO-n-butyI-3-cihyl-2^.4.5-icirahydro-5-phcnyl-l,5-ben2othi^ M- 
dtoxide; 

(±).3-n-butyl-3-cthyI-2,3.4,5-ietrahydro.7-methoxy-5-phcnyI- 1 .S-bcnzothiazcpin-S-ol 1,1- 
dioxide; 

(±>j-n-butyI.3-ethyl-2,3,4,5-teirahydro-7,8-dimethoxy.5-phcnyl-l,5.benzoiW^ LI- 
dioxidc; 

{=>3-n-butylO-cthyl-2,3,4,5-ieirahydro-5:phenyl-I,5-benzoihia2epine-7,8-diol M-dioxidc; 
{±)-7-Bromo-3-n-butyI-3-eihyl-2,3.dihydn>-5-phenyI-l,5-ben20tWa2cpin-4-one; 
(±)-3-n-butyI-3-€thyl-2,3,4,5-tctrahydro-7-mcthoxy-5-phcnyI- 1 ,5-benzoihia2epine 1, 1- 
dioxide; and 

(db)-3-n-butylo-cihyl-2,3,4,5-tctrahydro-S-phcnyl-U5-bcn20thia2epin-7-oI 1,1-dioxide. 
Particularly preferred compounds include: 

(±).3-n-butyl-3-cthyI-2,3,4,5-tetrahydro-7.methoxy-5.phenyI- 1 .5-bcnzothia2cpin-8-ol 1, 1 • 
dioxide; and 

{i)-3.n-Butyl-3-cihyl-2,3,4,5-ietrahydro-8-hydroxy-5-phcnyI- 1 .S-benzothiazepinc-U 1- 
dioxide. 



321 
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3.3-Dicthy|.2.3,4.5-ietrahydro. 1 , 1 -dioxo-S-phcnyl- I.4-bcn2othia2cpin-8-yI aspanatc. 

(3R,5R>3-ButyI-3^hyl-2.3,4.5-tetradhydro.7,8.dimethoxy-5-phcnyl.l,4-bcii20t^ 
1,1 -dioxide; 

(3R,5R).3-Butyl-3-ethyl.2,3,4,5-tetrahydro.7,8Klimcthoxy-^ 
ol Ul«dtoxxde; 

(+-VTraiis-3-butjdOHrthyU2,3.4.5-tetrahydro-7 8^ 1 .4>bcnzothia2cpme. 

1,] -dioxide; 

(+->Trans-3-butyl-3-cthyl-2,3.4,5-tctrahydro-7.8-dimcth^^^ 
4*ol IJ-dioxide; 

(3R^>7.Bromo.3.butyI-3-cthyl.2.3.4.5-tctrahydrc>.8.med^^ 
benzotluazepine l.l-dioxide; 

(3R,5R).7.BronioO-butyl-3.cthyl-2.3A5-tetrahydro-8-mcthoxy.5-^^^ 
ben2otfuazepin-4-cI I,I*dioxide: 

(3R,5R>3-BiityI.3-€thyl-2^A5-tc!rahydro-5.phciqd-I.4.bc^^ 
dioxide; 

(3R,5R>3-Butyl.3-cthyI.2,3,4,5-tctrahydro-8-incthoxy-5-phcnyU 
Ul-dioxide; 
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(3R,5R)-3-ButyIO-ethyI-2,3,4,5-cetrahydro*7-methoxy-5'phenyI-U4-beu 
1. 1 -dioxide; 

(H-.}.Ti^-3-butyIO-ethyl-2,3,4,5-tenahydro-8.methoxy-5*phenyi- 1 ,4-benzothiazq)tne 1,1- 
dioxide; 

(+-)-Trans-3-butyI-3-clhyI-2,3,4,5-tetrahydro-5-phcnyI-l,4-bcn20t^ 

(+-)-Trans-3-butylO-cthyl-2,3.4.5-tctiahydro-5-phcnyl.U4-bcnzoth^ 

(+-)-Tnms-3-butyl-3-cthyI-2,3,4,5-tctrahydro-8-mcthoxy-5-phcnyl-l,4-bcnzot^^ 
carbaldehyde 1,1 -dioxide; 

(+.).Trans-2-((3-butyM-et^ly^2;3,4,5-tetrahyd^o-8-methoxy-5-phcnyI•1.4-bc 
7-y])methoxy) ethanol S,S-dioxide; 

(+.)-Trans-3-butyI-3-cthyl-2.3,4,5.tetrahydro-8-hydroxy-5-phcnyl-1.4^en20thia^^ 
carbaldehyde I, I -dioxide; 

(+-)-Trans-3-biityI-3.ethyI-2,3.4,5.tetrahydro-5-Fhcnyl- 1 .4.bcnzothia2cpin-8-thioIl , 1 - 
dioxide; 

(H-)-Trans-3-butyl-3-ethyI-2.3,4.5-tctrahydro-5-piicnyl-1.4-benzot^ 
1,1 -dioxide; 

(7R,9R).7-Butyl.7-^thyl.6J.8,9-tetnJiydro-9-phcnyl-1.3-dioxoI^^^ 
benzothiazepine f^S^iioxide; 

(+.)-Trans-3-butyl-3-ethyl-2,3,4,S-tctrahydix}-8.9.dimethoxy-5-pte^ 
1,1 -dioxide; 



(3R.5R)-3.butyl-3-cthyl-5.<4-fluorophcnyl)-2,3,4.5-tctraliydro-7,8-dimeA^ 
beiizothiazpin-4-ol 1,1 -dioxide; 

(+.).Tims-3-butyl-3-cthyl-2,3,4.5-tetrahydro-8-mcthoxy-5-phenyl- 1 .4-benzothiazepine*7* 
medianol S,S-dioxide; 



3;ie 
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(3R.5R^3-butyl-3.ethyI-2,3.4,5-tetndiydro-8-inethoxy-7.iiiiro.5-phenyl-l,4- 
benzothiazq)ine- 1 , 1 -dioxtde; 

(+->Traas.3.butyl-3-ethyI-2.3,4.5-tetrahydro-S^ethoxy-7Kmethoxymet^^^ 
benzotluazefnne 1.1 -dioxide; 

(3R.5R).3.buty|.3^yI.2.3A5-tetiahydro.5.pheivI-1.4.benzothiaKpin.7,^^ 
1.1 -dioxide; 

(8R.10R)-8-ButyI-8-ethyl-2.3,7,8,9.10-hcxahydro-10-1.4-dioxDno(2,3-H)(1.4)- 
benzothiazepine 6,6-dioxide; 

(3R,5R).3-butyl-7.8.dicthoxy-2.3.4,5-tetrahydio.5-phenyl-lAben2<«hiazepinelJ-d^^^^ 

(+->Trans-3-butyl-8-ethoxy-3-rthyl.2,3,4,5-ietrahydro-5-phenyI-l,4.bcn20thia2e^^^ 
dioxide; 

(+.)-Trans-3-butyI-3-ethyl-2.3.4.5-tctraiiydro.8-isopropoxy-5.phenyl-l,4. 
benzothiarqjine 1 , 1 -dioxide hydrochloride; 

(+->Trans-3.butyl-3-ethyI.2.3,4.5.tetrahydro-5-phenyI-U4.benzothiazcpin.8Harbd^ 
1,1 -dioxide; 

3.3.Diethyl-2,3.4.5-tetrahydro-7.8-diinethoxy-5.phenyi-1.4-beii20thiazepine 1. 1-dioxide; 

3.3-Diethyl.5-{4-£hioropheny!)-2,3.4,5-tetndiydro.8-methoxy.l.4.bcnzotWazepmelJ- 
(Goxide; 

3.3.Dicthy|.2,3A5-tetrahydnv8-inethoxy.5-pheiiyI.l,4.benzothiazepinel.l^^^ 

3.3.DiethyI-2.3A5-tetrahydro-5.phenyl-l,4.beittothia2pin-4,8-dioli;i^ib^^^ 

(RS>3,3.DiethyI-2.3.4.5.tetrahydro-4.hydroxy-7.8.dlinethoxy.5-phenyl-l,4- 
benzDthiazqjine 1,1 -dioxide; 

(+->Trans.3-buiy|.8.«thoxy.3.ethyl.2.3.4.5-tetndiydro-5.pheny|.l,4.b^^ 
1,1-dioxide; 
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(*-)-TnmsO-butyM-cthy|.2.3A5-t«ralyd«^ 
oj 1,1 -dioxide; 

(+.^Tfans-3.butyK3^tliyl-2.3.4.5.tetrahydro.7.8.9-mmethoxy-5.pheny|.^ 
benzotlttazepin-4-ol I,I-(fioxide; 

(3R.5R>3rbuty|.3.cthyt2,3.4.5.ietrahydro.5.phcny|.1.4^eii2otIua^^ 
dioxide; 

(+->Tians-3.butyI.3-«JvK2.3.4.5-teti^ydreM»J.8.trim«hoxy.5-phen^^ 
benzothiazepine 1. 1 -dioxide; 

(+->TransO-butyl-3-ethyI.5.phcnyl.2.3A5-tetrahydro-7.8wiin,tt^^ 

4-yl acetate S,SHKoxide; ^ 

3>Dietliyl.2,3.4,5.tetndiydro-5.pheiTyl.l,4.beittothiazepin.8.oIIJ.dio»^^^ 

3.3-Diethyl.2.3.4,5-tetrahydro.7.methoxy.5.phenyI.I.4.benzotluazepin.8.ollJ^^^^ 

3.3.DiT)utyl-2.3.4>tetnUq«iro.5.plienyI-1.4.benzotliia2epin-8-ol 1. Iniioxide; 

e-)-Trans-3-ButylO-ethyi-2;!.4.5.tetn%dro-l.l-dioxo-5-phervl-1.4.ben2^ 
hydrogen sulfate; 

(■K>Trans.3.Bu^^^ 
dibydrogea phosphate; 

3^cthyI.2.3A5-tetrahydro-lJ-dioxo-5.phenyI.1.44,eiBothia2epm^^^^ 

3.3-DlethyI.2.3A5-tetrahydro.l.l.dioxo-5.phenyI.lAbeazotMazcpin.8.^^^ 
cSfaydiogen phoqshate; 

(+->Trans.3.ButyI-3-ethyl-2.3.4.5.tctiahydro-l.l^oxo.5.pheByH.4. 
benzothiazq]in>8-yI aspanate; and 



5S\ 



wo 98/40375 



PCT/US98/03792 



(22) (+-)-Trans-3-butyI-3-ethyI-2,3,4,5-tetrahydro-8-mcthoxy-5-phenyI- 1 .4- 
benzothiazepine-7-methanol S,S-dioxide; mp 122-123^ C 

(23) (3R,5R)-3-butyl-3-ctItyI-2,3,4,5-tetrahydro-8-nicthoxy-7-nitro-5-phra 
benzothiazepine Ul-dioxide 0.40 Iqrdrate, mp 122-123^ C 

(24) (-»'-)-Traxis-3-butyl-3-ethyl-2,3.4,5-tctrahydro-8-methoxy-7-(meiho5^ 
phenyl- 1, 4-benzothiazepme 1,1 -dioxide, mp 118-119^ C 

(25) (•^-)-Trans-7-bn3mo-3-butyI-3-cthyl-2,3,4,5-ictrahydro-5-phenyH,4- 
bcnzothiazepin-8-oI 1,1-dioxxde 0.40 hydrate, mp 137-138^ C 

(26) (+->TiMS-3-butyI-3-€lhyI-2,3,4,5-tctrahydro-7,8,9-trmiethoxy-5-phcnyl- 1.4- 
bczkzothiazepine 1,1 -dioxide, mp 169-170^ C 

(27) (3R^5R)-3-butyl-3-ethyi-2,3,4,5-tetrafaydro-5-phenyI-],4-benzotfaiazepin^ 
diacetate 1,1-dioxide, mp 79-81^ C 

(28) - (8R.10R)-8.Butyl-8-cthyI-2,3J,8.9.10.hcxahydro-10.1;4^oxono(2,3-HXU4>^ 
benzothiazepine 6,6-dioxide, mp 82^ C 

(29) (3R,5R)-3-biityl-7.8-dicthoxy-2,3,4,5-tetrahydi^5-phcnyl-l,4.bcnzot^ Ul 
dioxide 0.20 hydrate, mp 1 10-1 1 lO C 



332. 



wo 98/40375 



PCT/US98/03792 



(30) (+.).TransO-butyl-8-cthoxy-3^thyl.2,3.4,5-lcuahydro-5-phcnyU 
bcnzothiarqjinc 1,1 -dioxide mp 45-540 C 

(3 1 ) (4^->Trans-3.buty IO-€thyl.2;3,4,5-tetrahydro.8<methylthi 
benzothiazepinel,l-dioxide hydrochloride, mp I94-1970 C 

(32) (+-)-TraDS-3-butyl.3-cthyl.2,3,4,5.tctrahydro-8-isopropoxy-5-phenyl-l,4- 
bchzothiazcpinc 1,1-dioxide hydrochloride, mp 178-1810 C 

(33) (+-)-Trans-3-butyl-3^thyI-2,3,4,5-tctiahydro.5-phcnyI- 1 .4.ben20thia2epin-8- 
carbaldchydc l,l-diox5dc mp 165-170O C 

(34) 3,3.DicthyI-2,3,4,5-tctrahydro.l,Wioxo.5-phcnyl-l,4.bcn20thiazcpin-8.y^ 

(3 5) 3,3.Dicthyl-2,3.4,5-tctrahydro-7,8-dimcthoxy.5.phcnyl-l ,4.benzothi 
dioxide, mp 163-1640 C 

(36) 3,3-DiethyI-5-(4-fluorophenyI)-2,3.4,5-tetrahydro-8-mcthoxy-1.4-bcxttOthiaz^^^ 
1,1-dioxide mp lOl-lOS^ C 

(37) 3,3-Dicthyl-2,3,4,5-tetrahydro-8-mcthoxy-5-phcnyl-l,4-ben20thiazepi^^^ 
dioxide, mp 132-1330 c 

(38) 3.3-Dicthyl-2,3,4,5-tetrahydro-5-phcnyl-l,4-bcnzothia2cpin-4,8.<Bol- 
1,1-dioxidc, mp 225-2270 c 

(39) (RS>-3,3-I«ethyI-2,3.4,5-tctrahydro-4.hydrDxy-7.8-dimcdio;Or.5-phcny 
benzothiazepine I,l-<fioxide, mp 205-206O C 

(40) (+->.Tfan5-3-butyl-8-clhoxy-3-€thyl-2,3,4,5-tctrahy 
baizothiazepifi-4-oll-tl-dioxide,mp 149-1500 C 

(41) (+-)-Trans-3-butyl-3-cthyl-2,3 ,4,5-tetrahydro-8-isopropoxy-5-phenyl- 1 .4- 
beiizothiazepm-4.ol 1,1-dioxide. mp 109-1 ISO c 

(42) (+->Traiis.343UtyI.3-cih>4-2,3,4.5-ictrahydro.7,8,9.trm 
benzothiazepiih4-ol 1,1-di xide. mp 84-96^ C 
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(43) (3R,5R>3-butyI-3.ethyI.2,3 A5-tetrahydro-5-phcnyI- 1 ,4.bcnzothia2pin-4 J.S-triol- 
UlKfioxidc, mp 215-2200 C 

(44) (+-)-Trans.3"btityW^thyI.2.3,4,5-ictrahydro.4.7.8-trim 
benzotfaiazepine l,l-dioxide» mp 169-1 87^ C 

(45) (+->Trans.3-butyM.cthyI.5-phenyl-2,3,4,5-tcti^ydra-7.8-dime^^ 
bcn20thia2cpin-4-yI acetate S^S-dioxide. mp 154-156° C 

(46) 3,3-DicthyI-2,3.4,5-tctrahydro-5.phenyl.l,4.bcn20thia2cpxn-8^II,^ mp 
177-1780C 

(47) 3,3-DiethyI-2,3,4,5-tetrahydro-7-methoxy-5-phenyl-l,4-beiizothia2epin-8.ol 1.1- 
dtoxide 

(48) 3.3-Dnjuty|.2,3,4.5.tctrahydro.5-phcnyI-1 ,4-bcnzotliia2cpin-8-oll, ^ 

(49) (+->Trans.3.ButyIO-ethyl.2,3,4,5-tetrahydi^lJ.dioxo-5-phcnyl.l,^ 
benzothiazepin-8-yI hydrogen sulfetc, mp 196.5-200*C 

(50) (+->Trans-3.Butyl0.cthy|.2,3,4.5-tetrahydro.l,l-dioxo-5-phcnyK 
beszothiazepin-8-yl dOiydrogen phosphate 

(51) 3,3-DiethyI-2.3A5-tctiBhydro-lJ-dioxo-5-phcnyl-l,4.bcii2othia2epm-8-^^^ 
sulfite 

(52) 3,3.D{cthyl.2,3.4,5.tetrahydro-l,l-dioxo-5.phenyl-l,4.bcn2othia2e^ 
yldihydrogen phosphate 

-(53) (-»->TrBiis.3.Buty|.3-et!yl.2.3,4,5-tctnihydro-l,l.di^^ 
benzothxazepin-8*yl aspartate 
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L The compounds of the fonnula (I) : 




»2 

I ^«n CI) 

R 



wherein is a straight chained Ci^ alkji group; r2 is a straight chained 
. allcyl group; R^ is hydrogen or a group OR^ ^ in which R^ ^ is hydrogen, optionally 
substituted Cj.^ alkyl or a Cj^ alkylcarbonyl group; R"* is pyridyl or optionally 
substituted phenyl; R^, R^, R*^ and R^ arc the same or different and each is selected 
from hydrogen, halogen, cyano, R^^-acetylide, OR^^, optionally substituted Ci^ 
alkyl, COR15. CH(0H)R15, S(0)nR^5^ P(0)(0RJ5)2, 0C0R^5, OCF3, OCN. 
SCN, NHCN. CH2ORI5, CHO, (CH2)pCN. CONR12r13, (C:H2)pC02R^^. 
(CH2)pNR^2Rl3^ C02R^5. NHCOCF3, NHS02R^5. OCH20R15, OCH^CHRI^. 
0(CH2CH20)aRi5. 0(CH2)pS03Rl5 0(CH2)pNR^2R" and 
0(CH2)pN^^2R^^R^'* wherein p is an integer from 1-4, n is an integer from 0-3 
andR^2^ R^3^ rI4 ^nd R}^ are independently selected from hydrogen and 
optionally substituted C]^ alk^; or R^ and R^ are linked to form a group 

-O 

(CR^2r13)^ 

wherein R^2 and r13 arc as hereinbefore defined and m is 1 or 2; and R^ and R^^ 
arc the same or different and each is hydrogen or alkyl; with the proviso that 
when r3 is hydrogen either R*^ is not hydrogen or at least two of R^^ r6^ r7 and 
R^ are not hydrogen; and salts, solvates and physiologically functional derivatives 
thereof 
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2. 



The compounds as claimed in claim I which are of the fonnula (11) 




wherein Rl to R'O are as hereinbefore defined and R^a is selected firom halogen, 
cyano. R'^.acetyUde. 0Rl5, optionally substituted Ci^ alkyl, COR15. 
CH(0H)RI5 S(0)„R>5. P(0X0R15)2. OCORIS 0CF3. OCN. SCN. HNCN* 
CH2ORI5 CHO. (CH2)pCN, CONRI2rI3 (CH2)pC02R»^. (CH2)pNR»2Rl3 
C02R^5, NHCOCF3. NHSO2RI5. OCH2ORI5 OCH-CHR15 
0(CH2CH20)nRl5. 0(CH2)pS03Rl5 0(CH2)pNRl2Rl3 and 

0{CH2)pN+Rl2Rl3Rl4 wherein n. p and r12 to rIS are as hereinbefore defined; 
and salts, solvates or physiologicany fimctional derivatives thereof. 

The compounds as claimed in claim 1 which are of the formula (HI) : 




wherein R*-RI0 are as defined in claim 1; and salts, solvates and physiologicaily 



functional derivatives thereof. 



The confounds as claimed in claim 1 v^ch are of the formula (TV) 




S R* OH 



R 



functional derivatives thereof 



wherein RI-RI© are as defined in claim 1; and sahs. solvates and physiologieally 
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The compounds as claimed in claim 1 which arc of the formula (TVa) 




whcrdn R^-R^^ arc as defined in claim 1; and salts, solvates and physiologically 
functional derivatives thereof. 



6. The compounds as claimed in claim 1 wherdn: 
r1 and R^ are straight chained alkyl; 
r3 is hydrogen or hydroxy; 

r4 ^ unsubstituted phenyl; 
rS is hydrogen; 

R^ and R^^ are both hydrogen; and either 

r7 is selected from halogen, hydroxy. Cj^alkoxy, optionally substituted 
Cj^ alkyU -S(0)nR^5^ ^C(0)R^^ and ^2°^" wherein R^^ is hydrogen or 
Ci^alkjd;and 

R* and R^ are independently seleaed from hydrogen and those groups listed in the 
definition of R*^; or 

rS is hydrogen and R^ and R^ are linked to fom a group -O-{CH2)ni-0- wherein 
mis 1 or 2; 

and salts, solvates, and physiologically iimctionai derivatives thereof 

7. A compound according to any of claims 1 to 6 wherein R^ and R^ are both 
meth oxy. 

8. A compound selected fcom the group conasung of : 

(3R,5R>3-Buty!-3-cthyi-2,3,4,5-ieirahydro-7,8-dimetho3^-5-phcnyl-l,^ 
benzothiazepine 1,1-dioxide; 
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(3R,5R).3.ButyI-3-cthyU2,3.4,5-teirahydro-7.8-dimcthoxy.5.phcnyI-l,4. 
benzothiazq)in-4-ol 1,1 -dioxide; 

(+.).Tians-3-butyl-3-ethy]-2,3,4.5-tetrahydro-7,8-dimethoxy-5*ph 
benzotiiiazqrine 1,1-dioxide; 

(+->Trans-3-butyl.3-cthyl-2,3.4.5.tctrahydro-7.8-dimcthoxy-5-^^ 
befi20thia2epin-4-ol lyl-dioxide; 

(3R,5R>7.Bromc>-3-butyl-3-etfayl-2,3A5-tetiahydro-8-methc»cy-S-pbe^^^ 
benzothiazepine Ul*dioxide; 

(3R,5R)-7-Bromc>.3-butylO-cthyU2.3.4,5-teirahydro-8-mcthoxy-5-pfacnyl^ 
benzothiazepin-4-oI 1,1 -dioxide; 

(3R,5R)-3-ButyI-3-cthy|.2,3,4.5-tctrahydro-5.phcnyl- 1 ,4-bcnzothia2epine-7.8-dioI 
1,1 -dioxide; 

(3R,5R>3.Butyl-3-cthyI.2,3,4,5-tctrahydro-8-mcthoxy.5-pheny^^ 
benzothxazepiiH7-oI 1,1-dioxid^ 

(3R,5R>3.Butyl.3-ethyl.2,3,4,5-tetrahydro-7-methoxy.5-phenyI-1.4- 
benzothiazepiii-8-oI 1,1 -dioxide; 

(-(>-)-Trans-3-butyl-3-ethyI-2,3,4,5-tetrahydro-8-methoxy-5-phenyl-l,4- 
benzothiazepine 1,1-dioxide; 

(+.)-Trans-3-butyl-3-<thyl-2,3,4,5-tetrahydro-S-phenyi-l,4-b 
1,1 -dioxide; 

(^>,),Tran s-3-butyl-3-etfay l-2,3, 4,S-tetrah ydro-S*phcnyl-l,4-b 
diot 

(+->Tians-3-biityl-3-etfa)4-2,3,4,5-tetrahydro-8-methDxy-S-ph 
benzothzazepine-7-carbaIdehyde 1,1-dxoxide; 
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(+->Trans-2-<(3-butyl-3-€thyl-2,3.4,5-tctrahydro-8-mcthoxy-5-phenyl- 1 ,4- 
ben20thta2epin-7-yl)methoxy) ethanol S,S-dioxide; 

(+.).Trans-3-bmyl-3-cthyI-2,3,4,5-tctnJiydro-8-hydroxy-5-phcnyl- 1 ,4- 
benzotiuazepine-7*carbaIdehyde 1 , 1 -dioxide; 

(+->Trans-3-butyl-3<^thyI-2,3.4.5-tctrahydro-5-phcnyl-lAbcnzo 
1,1 -dioxide; 

(+-}-Trans-3-butyI-3-ethyl-2«3.4,S-tetrahydro-5-phenyU 1 ,4-beiizot}iiazepin-8- 
sulfonicadd 1,1-dioxide; 

(7R,9R^7.Butyl.7^thyl-6J,8,9«tctrahydro-9-phcnyUl,3.dioxoio(4,5-H)(l^ 
benzothiazeptne 5,5-dioxide; 

(+-)-Trans-3-butyl-3-ethyI-2,3,4,5-tetrahydro-8,9-djmcthoxy-5-phcnyI-l,4- 
benzothiazepine 1,1-dioxxde; 

(3R,5R>3.butylO-€thyI-5-(4-fluorophcnyl)-2,3,4.5.tctrahydro-7,8-dimcthoxy- 1 ,4- 
benzothiazpin-4-oI 1,1-dioxide; 

(+->Trans-3-butyI-3-ethyl-2,3,4.5-tctrahydn>-8-incthoxy-5-phcnyl-l,4- 
benzothiazepine-7-inethanol S,S-dioxide; 

(3R,5R)-3-butyl-3-cthyl-2,3,4,5-icirahydro-8-methoxy-7-nitro-5-phcnyl-l^ 
benzothiazepine 1,1-dioxide; 

(+-)-Trans-3-butyW-cthyl-2,3,4,5-tcti^ydro-8-methaxy-7-(mcthoxyme^ 
phenyl- 1,4-benzothiazepine 1,1 -dioxide; 

PR,SR)-3-buty!-3^:etliyl-2^,4,S-tetrabydro-S-pltd^Pi;4^^ 
diacetate 1,1-dioxide; 

(8R,10R>8-Butyl-8.c%|.2.3J,8,9,10.hcxahydro-l0.1,4-dioxono(2,^ 
benzothiazepine 6,6-dioxide; 



JJ7 
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(3R,5R)-3-butyI-7.8-<ficthoxy-2,3,4,5-tcirahydro-5-phcnyI- l,4.benzothiazepine 1,1- 
dioxide; 

(+-)-Trans-3-butyl-8-cthoxy-3-cthyI-2,3,4.5-tctrahydro-5-phcnyl- 1 ,4- 
bcnzothiazqiine 1 J -dioxide; 

(+->Ti™s-3-butyI-3«<thyl-2,3,4,5-ictrahydro-8-isopropoxy-5-phcn^ 1 ,4- 
befizothiazq>ine l»l-<Soxide hydrochloride; 

(+-)-Trans-3-butyI-3-cthyI-2,3,4,5-tcirahydro-5-phcnyl- 1 ,4.bcnzDthia2epin-8- 
carbaldehyde 1,1-dioxide; 

3,3-DiethyU2,3,4,5-tetrat9dro-7.8-dtmedioxy-5-phenyI- 1 .4-bcn20thia2epine 1,1- 
dioxide; 

3,3-Diethyl-5-(4-fluorophcnyl)-2,3,4,5-tetrahydro-8-mctho?cy- 1 ,4-bcn20thiazepinc 
1,1 -dioxide; 

3,3-DiethyI-2»3,4,5-tetrahydro-8-methoxy-5-phenyI- 1 ,4-benzothiazepine 1,1- 
dioxide; 

3,3-DiethyI-2,3,4,S-tetrafaydro-5-phenytl ,4-benzothiazpm-4,8-diol 1,1 -dioxide; 

(RS>3,3-Diethyt2,3.4,5-tetiahydn>4-}Qrdroxy-7,8-di]nethoxy-S-phenyl-l,4- 
benzotfaiazepine 1,1-dioxide; 

(+-)-Tiaiis-3-buQrl-8-€!hoxy-3-ethyI-2,3,4,5-tetrahyd^ 
beazothiazeptn-4-oll, l-dioxide; 

(+->-Trans-3-butyl-3-cihyI-2,3,4,5-tetrahydro-8-isopropoxy-5-phcnyl-l,4- 
benzothiazepin-4-cl 1,1-dioxide; 

(-h.}.Trans-3-butyI-3-etfayI-2,3,4,S-tetiafaydro-7,8,9-trimeihor^^ 
benzothiazeptn-4-oI Ul-dioxide; 

(3R,5R)-3-butyi-3.«thyl-2,3,4,5-tcirahydro-5-phcnyl- 1 ,4-bcnzothia2pb-4,7.8-triol 
1,1-di xide; 
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(+.>Traas-3-butyI-3-€thyI.2^,4,5.tcirahydro-4J.8.triin 
benzothiazcpine 1,1-dioxide; 

(+->Trans.3-butyW-clhyl-5.phcnyU2J.4,5-tctrahydro-7,8Kii^ 
faenzothiazcpifi-4-yI acetate S,S-dioxide; 

3.3.DicthyI.2.3,4.5-tctrahydro-5-phenyI-U4-ben20thiazcpm-^^ 1,1-dioxidc; 

3,3-Dicthyl-2,3.4,5-tctrahydro-7-mcihoxy-5-phcnyl-1.4-bcnzotIaazcpii^ Ul 
dioxide; 

3.3.DibutyI-2,3,4,5-tctrahydro-5-phciiyl-l,4.benzotIiiazepin-8K^^ 1, 1-dioxide; 

(+-).Trans-3-ButyW-€tiiyl-2JA5-ictrahydro-l.l-dioxo-5-phcnyl-U4- 
benzothiazeptn-8-yI hydrogen sulfate; 

(+-)-Trans-3.Butyl.3-cthyl-2,3,4,5-tctrahydro-l,l-dioxo-5-phcnyl-l,4. 
bcnzothiazepin-8-yl dihydrogen phosphate; 

3.3-Diethyl.2,3,4,5<ctrahydro.l.l-dioxo-5.phenyl-l,4-bcnzotl^^ 
hydrogen sulfite; 

3,3-Dicthyl-2,3.4.5-tctrahydro-ia-dioxo-5-phcnyl-l,4-bcn20th2azcpin-8.^^ 
dihydrogen phosphate; 

{+0-Trans-3-Butyl-3-cthyl-2,3,4,5-tetrahydro-l,l-dioxo-5-phcnyl-l,4. 
benzotfaiazepin-8-yi aspartate; and 

3,3-Diethyl.2,3A5-tctrahydro.l.lMlioxo-5-phcnyi-l,4-bcn20thia2cpm^ 
asparute. 

9. (3R,5R)-3-ButyI-3-€thyl-2.3A5-tctrahydro-7, 8-dimcthoxy-5-phcnyl-1.4. 
benzothiazcpine 1,1-dioxide, or a salt, solvate, or physiologically functional 
derivative thereof 



311 
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Compounds ) having exceptional hypolipidaemic pnspenies include:- 

(+->transo-ethyl-2,3,4,5-tetrahydro-3-((2R)-2-hydroxybutyI)-5-phe^^ 
benzothiazepine 1,1 -dioxide; 

(+->trans-lK3-cthyl-23»4,5-tctrahydro-8-mcthoxy-5-phcnyl-l,4^^ 
yl-2(R)-2-butanol S.S-dioxide; 

(+->trans-H3-ethyl-2,3,4,5-tctrahydro-8-methoxy-5-phcnyi-l,4-ben20t^^ 

yl> 3-butanol S,S-dioxide; 

(■»-)-trans-l-(3-€thyl-2^,4,5-tctrahydro-7'methoxy-5-phcnyl-l,4-ben20thi 
yl)*2(R)-2-butanoI S,S-dioxide; 

(+-)-trans- 1 -(3-cthyl-5-(4.fluorophenyI)-2^.44-tetrahydro-7-methoxy- 1 ,4- 
bcn20thia2epin-3-yl)-2(R)-2-butanol S,S-dioxide; 

(+^)-trans-l -(3-cthyI-5-(4-hydroxyphcnyl)*2 J,4,5-tcnahydro- 1 ,4-benzothiazepin-3- 
yI)*2(RV2-butnnoI S,S-dioxide 0.5 hydrate: 
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(-0-trans-3.butyIO.eihyl.2;3A5.tetrahydro.5-^^^^ 
bcnzothiazcpinc 1 , 1 -dioxide hydrochloride; 

l.l-dioxide hydrochloride; 

(+->-tians-3-ethyl.2^.4,5.tetrahydro-3-(4.hydroxybutyl)-5.phenyH,4. 
benzothiazepine 1,1 -dioxide; 

(+-)-trans-3-butyl.3-ethyI.2.3,4.5-tetiahydro.7-hydroxy.5-phenyl-1.4- 
. benzothiazepine 1,1 dioxide; 

(+.>trans-K3-eAyI-2.3.4.5-tetrahydro.5.phenyl.I.4-benzothiazepin-3-yIV4 4 4- 
trifluoro-(2S)-2-butanol.S,S-dioxide; y r^''*.'*- 

(^)-trans-K3.ethy]-2,3.4,5.tetiahydro.7.methoxyo-phenyI-1.4-b^ 
yl)-4.4,4-trifluoro-(2S>2-butanol-S.S-diDxide; 

(+-)-trans-3-Ethyl.2,3,4,5-tetrahydro-3-(3-hydroxybutyI)-5-phenvH.4- 
benzothiazepine l.l-dioxide; 

(+->trans-3-Ethyl-2,3,4.5-tetrahydro-3-(2(R>2-hydroxvbutyl).5-(4- 
hydroxyphenyl)- 1 .4-ben2othia2epine l.l-dioxide; 

(+.>trans.l-(3-Ethyl-5-(4-fluorophenyl)-2.3.4.5-tetrahydro.l,4- 
benzothiazepin-3-yl)-2(R)-2-butanol S.S-dioxide; 

(+-).traas.l-{3-Ethyl-2,3.4,5.tetrahydro-7-inethoir.5.phenyH,4 
benzothiazepin-3-yO-4.4.4.trifluoro.2(S>2-butanolS,S-dioxidJ; 
(+.>trans.I-(3-EthyI-2,3.4.5-tetrahydro-8-methoxy-5-pheayH4. 
benzothiazcpin-3-y]H.4.4-trifluoro-2(S>butanol S.S-dioxide- 

j-yI-2(R>.2-butanol S,S dioxide; 

(+-)-trans.H3-EAy]-2,3,4.5-tetiahydro-7.8-dimethoxy.5-phenyl-1.4. 
benzothiazcpin-3-ylH.4.4-trifluoro-2-butanoI S.S-dioxide; 

(+->lians.K3.Ethyl-2.3,4,5-tetrahydro-7,8-dinicthoxy-5-pfacnyl-14. 
benzothiazepin-3.yI)-3.3.4,4,4-pentafluoro-2.butanol S,S-dioxide; ' 
(+-).trans-3-((3-ethyI-2,3.44-tetiahydro-5-phenyl-3-(4.4.4-trifhio'^^^ 
hydroxybutylM. 4-bcnzothia2cpin.8-yl)oxy)propanesuIfonic add 1. l-dioxide- 

benzothiazepin-8-yl)oxy)cthyltrimethy!ammonium iodide 1, 1 -dioxide; ' " 

(+-Mrans.l-(3.Ethyl-2.3.4.5.tetrahydn)-7,8-diethoxy-5-phenyl.l.4. 

benzothiazepin-3-yIH,4.4-trifluoro.2.bmanolS,S.dioxide: 

(+->irans.3.((3-ethyl-2,3.4,5-tetrahydro-5-phenyl-3(4.4.4-rtfluoro.2- 

hydroxybut>;l).1.4-ben2othiazepin-8-yl)oxy)eAyItrimethyhunmomum iodide 
l.Ndioxide; 
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bcnzoth,azepi„.8.y0oxy)p„p^„ulfonicacid 1.1-dioxiZ ' 

C-->tra^-I^-cd,yl-2J.44-tetnJ,yd™.7.8^ietlK«y-^^^^ 

ben2othiazepin.3.yl)-2-butaaolS.S-dioxide- 

phenyj-i.4-ben.oth.a2epia.3.yIHA4-trifluo^^^^ S S-dioxidc 

b«»retlua«p«-3-ylM.4.4.triW2-butanoIS.S^^^^^^ ^ ' 
C^>tr3^-l-(3^thyl-2.3A5-tetrHhydro-7.^^^ 
be«othia2epin-3-yl>l-bwanoIS.S-dioxide- P°«y^ 1.4- 

(+-).tram-K3.EthyI-2,3.4.5.tetrahydro.7.8:dih^^^^ 
ben2oth.a2epm-3-yl>2-butaaolS.S-dioxide; P^^^^yl L*- 

C^-)-tra«-H3^tfay|.2^A5-tetrahydro-8-meAoxy-^^^^^^ 

be«oth:azcpmO-ylH.4.4-triWl-butanol S Jdioxide 
(•^->t««.lK3-cthyl.2A4.5-tetx^yd,^^^ 

ben2otba2epm.3.yI>2-butanoneS.S^oxide; P L^. 

Of the above the following compounds are most prefered:- 

(+0-tra«-H3-Ethyl.2.3A5-tetrahydro-^meioxy-^^^ 
b^th,:«epm-3-ylH.4.4.triW2(S)-b«anol S,slxil 

3:^2^2-^,1:^3!^^^^ 



3YV 
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13) (+->IcaK-2.3 4.5-Tet«hydro-3-me%Io^^^^ 

methanol l.l-dkxide, mp TP-SCC; <^ux o 

14) (+->Ci5-2;3.4 5.T«^ 

methanol 1,1-djoxide hydrochloride 0^5 hydrate mp 222-224»C; 

15) (+-)-Ittnfi-4^-ButyW-eM 

yI)phcnol hydrochloride, mp 234.235»cC(dec); 

16) (+0-lBlls-5-(4-Ben2yioxyphcnyl)-3^thyI-2,3.4.5-tetrahydro-1.4. 
t>enzotniazepme-3-methanol, nip 138-143"C; 

methanoll.l-dioxide.mp 134-1 SVC; 

18) (*->lBns-3-Ediyl-2^.4.5-tetrahydro-3<3-hydroxybmyl)-5-phenyI-l 4- 
beazothiazcpine 1,1-dioxide. mp ISl-lSS'C; 

19) (•*-)^-3-Etbyl-2.3.4,5-tetrahydro-3-l«ityl^hydioxy-5K3.pyridyl).l 4. 
beii2othia2epinel,l^ioxide.mp202-205"C; pynoyi^i.^i- 

^Ti^-:*^L-^'^'-2-«*yJ-2^'4,5-tetrahydro-lAbenzo^ 
yI)phenol hydrochloride. mp236-237"C(dec.); ««Tm ^ 

21) (+-H:jS;3.Buiyl.3-ethyl-2,3.4,5-tetrahydro-5-{4-hydroxyphenyn.l 4- 
ben2odua2cpinel,lKHoxide,mpl63-165»C; ^n^ny'^ L'*- 

22) (+-)-£aS;3-Ethyl-2J,4.5-tetrahydro-3-(3-hydroxybirtyl))-5-phenyI^ 4- 
beiaothiazepme 1.1 -dioxide hydrochloride. mp206.2(»»C; 

23) (*->Itmi5-3.Ethyl-23.4.5.ietiahydroO^(R>2-hydroxvbutyI).5K4- 
nydroxyphenyl).1.4-benzoihiazepine I.l-dioxide, mp 197.I98«C; 
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24) (+->Ii2iis-3-EthyI-2.3,4,5Meirahydro-3-(2(S)-2-hydroxybutyl)-5K^^ 
hydroxyphcnyl)-l,4-bcii20thia2epine Kl«dioxide, mp 178-179*C; 

25) (+-)-IiailS-3-Ethyl-2,3,4.5-tetrahydro-5-phcnyI-U4-bcnzo^ 
methanol, mp 104-106°C; 

26) (+-)-Cis-5-(4-Ben2yioxyphenyl)-3-cthyl-2,3,4,5-tetrahydro- 1 ,4- 
bexizothiazepme»3-metiuuiol, mp 123-128^0; 

27) (+0-Ixans-I-(3-EthyI-5-(4-fluorophcnyl>2^,4,5-tetrahydro- 1 .4- 
ben2oth3a2epin-3-yl>2(R)-2-butanol S,S-dioxide, mp !30-132®C; 

28) (+-)-3ians- 1 -(3-Ethyl-2,3,4,5-tetrahydxD-5-phenyl- 1 ,4-ben2othiazepin-3- 
yl>4,4,4.trifluoro.2(R>2-bmanol S.SHiioxide, mp 140-145**C; 

29) (+-)-Iians- 1 -(3-EthyI-2,3,4,5-tctrahydro-5-pheny I- 1 .4-benzothiazepin-3- 
yl)-4-fluoro-2-(RS>2-butanoI S,S-dioxide 0.50 hydrate, mp 130-147**C; 

30) (+-)-Ira2is.l -(3-Ethyl-2,3,4,5-tctrahydro-5-phenyI- 1 ,4-ben20thiazepm-3- 
yl)-4,4,4-trifluoro-2(S)-2-butanoI S.oxide, mp 159-161**C; 

31) (+0-Iiaia5-l-(3-Ethyl-2^.4,5-tetrahydro-7-mcdioxyo-phcnyl-l,4- 
beii20thia2cpin-3-yl)-4,4,4-trifluoro-2(S)-2-butanol S,S-dioxidc, mp 168- 
170OC; 

32) (+-)-Iianfi- 1 -{3 -Eihyl-2,3 ,4,5-tctrahydro-8-methoxy-5-phenyl- 1 ,4- 
benzothia2epin-3-yl)-4,4,4-trifiuoro-2(S)-2-butaaol S,S-dioxidc mp 175-1790C; 

33) (+->Trans- 1 -(3-ethyl.2,3,4,5-tetrahydro-7,8-dimeihoxy-5-phenyl-l ,4- 
bcnzodiia2epin-3-yl-2(R).2-buxanol S,S-dioxide, mp 156-157<>C; 



34) (+-)-Iian5-l-0-Ethyl-23,4,5-tetrahydro-7.8-dimethoxy-5-phenyl-l^ 
ben20thia2cpin-3-yl)-4,4,4-tiifluoro-2-butanol S,S-dioxide; 

35) (+->-Irana- 1 -{3-Ethyl-2;5 ,4^-tctrahydro.8-mcthoxy.5-phenyl- 1 ,4- 
ben20ihia2epin-3-yI)-3.3,4,4,4-pentafluoro-2-butanol S,S-dioxide; 



36) (+-)-Itaxis-l-(j-EthYl-2,3,4,5-tetrahydro.7.8-dimethoxy.5-phcnyl.l,4- 
bcn20thia2epin-3-yl)-3;3,4,4,4-pentafluoro-2-butanol S,S-dioxidc; 

37) (•^0-IranS-3-{(3-ethyl.2^A5-tetrahydro-3-phenyl.3-(4,4.4.trifluo^^ 
hydroxy butyl)- 1, 4-ben20ihia2epin-7.yi)oxy)propanesulfonic acid 1,1 -dioxide; 

38) (+0-IiaiIl:3-{(3-€ihyU2J.4,5-icirah>tiro-5-phenyl-3-(4,4,4-trifl^ 
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hydroxybirtyl>l,4-ben20thiazcpin-8-yI)oxy)propanesiiIfonic acid l,l-diox2de; 

39) (+-^Irml5-3-{(3-ethy^2^ A5-ietrahydroO-(2-hydro^^ 1 ,4- 
be2izotluazepin-7-yI}oxy)ethyItrimethylanmioniitm iodide 1,1 -dioxide; 

40) (-^0-Iiaxia-3-(O-eihyl-2^,4,5-ietrahydrch3K2.hydroxyfau^ 
bezaothiazepin-8-yl)oxy)ethyItrimethylanunoiutiin iodide 1,1-dxoxide; 

41) . (+->IiaiI5-IK3-Ethyl-2;5.4^-tetrahydro-7,8-diethoxy.^ 

bcii20thia2cpin-3-yl>4,4,4-trifluoxo-2-butanol S,S-dioxide; 

42) (^^)-IcailS-3-{(3-cthyl-2^A5-tctrahydro-5-phenyW(4,4.4- 

hydroxy butyl)- 1 Abenzothiazepixi-7-y I)oxy)ethy Itrimeifaylammoniuzn iodide 
Ul-dioxide 

43) (+-)-Irailfi-3-((3-eihyl-2^,4,5-tetrahydro-5-phcnyl-3(4,4,4-tri^ 

hydroxy butyl)- 1 ,4-bcnzothia2epin-8-yl)oxy)cthyItriineihylammomum iodide 
l,l*d20xide; 

44) (+-)-Iianfi-3-((3-ethyl-2,3,4,5-tetrahydro-3-(2-hydroxybutyl)-5-phenyl- 
benzothia2epin-8-yl)oxy)propanesuIfonic acid l,l-diox2de; 

45) (+-)-Irans-3-((3-ethyl-2^,4,5-tetrahydro-3-(2-hydroxybuty 
bezizothiazepin-7-yi)oxy)propanesuIfonic acid IJ-dioxide; 

46) (+->Iraiis-l -(3-cthyl-2,3,4,5-tetrahydro-7.8-dicthoxy-5-phenyH ,4- 
benzotiiiazepiii-3-yl>-2-butanoI S,S-dioxide; 

47) (+-)-lEaia-K3-{2^,2-m"fluoroethyl>23.4,5-tetrahydro-7,^ 

phenyl- 1 ,4-benzothiazcpin-3-y l)-4,4,4-trifluoro-2-butanol S,S-dioxide; 

48) (+0-Iiail5-K3-(2^,2-trifluorocthyl)-2^A5-tctrahydro-8-mcthoxy.5 
phenyH,4-bcn2oihia2cpin-3-yl>-4,4.4-trifluoro-2-butanoI S.S-dioxide; 

49) (+-)-Icans-H3-Ethyl.2,3,4,5.tetrahydro-9-meihoxy-5-phenyl-l,4- 
bcxi20thiazcpin-3-yl)-4,4,4-trifluoro-2-butanol S,S-dioxide; 

50) _ ('^-)-3jan s-l-(3'^thyl>2,3,44-t ctrahydro-9-methoxy-5^ 

beii20ihia2cpin-3-yI)-2-butanoI S,S^oxide; " 

51) (+-)-Iiail5- 1 -(j-Ethyl-2J ,4,5.tetrahydro.7,8.dihydroxy-5-phenyl. 1 ,4- 
benzothia2cpin-3-yl)-4,4,4-trifluoro-2-butanol S,S-dicxide; 

52) (+-)-Inm5-l-(3-ethyI-2J,4,5-tetrahydro-8-inethoxy-5-phcnyl-U4- 
benzothiazeptn-3-yI)-l-butanoI S,S-dioxide; 



:?V7 
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^ i«SS^m-3-yl>l-bumolS^-dioxide; 

54; (+.).3xaDa-H3-EthyI-WA5.tetnd»ydio-7.8^^ 
^ beiiothia2cpmO-yl>2-butanolS3-dioxide: 

CO (+.>Trans-lK3-ethyU23A5.tctrahydro-8-meth02r.^^^^ 

i^S^l-3.ylHA4-trifluoro-l-b«Bnol S^^xoxide; 

<fiv (+->Trans.l-(3^thyl-2^.4>tetrahyd«.7.8^^'V^^^ 
b^SLpii-3-ylHA4-ttm«««o-l-b«««'l S^oxide 

57) (^>IfflnS-H3.Ethyl-W.4^-tc«xalv«to-7.^^^ 
^ b«£Sepin-3-yD-2-batanoi«S,SHiioxide 



2i9 
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1 . A compound of formula (1): 



Wherein 




(D 



1 is an integer of firom 0 to 4; 
n is an integer of from 0 to 2; 

R is an atom or group selected from halogen, cyano, hydroxy* nitio, alkyi* aIkoxy» 
aiyl. hctcroaxyl, aryloxy, arylalkoxy, aralkyi, alkaiyl, ^(CH2)pS03Rl \ 
•0(CH2)pNRnRl2 -0(CH2)pN-^^lRl2Rl4 .cOR". «C02R". 
-CONRl lRl2, .CH2ORI 1, -NRl 1r12, -NHCORH, -NHSO2RI K -SRI \ 
-S02RJ ^ . .SO2NRI Ir12 and -SO3RI 1 or R is a group -OCH2O- which fomis a 
further ring attached to Xwheiein pis an integer of from 1 to4,Rll R^^are 
independently selected from hydrogen, alky! and phenyl and R^^ is hydrogen 
or Ci^ alkyl, wherein said alkyi, alkoxy, aryU heteroaryl, aiyloxy, arylalkoxy, 
aralkyl and alkaiyl groups are optionally substituted by one or more atoms or groups 
selected from halogen, hydroxy, nitro, nitrile, alkyl, alkoxy, -CORI 1, -C02R^ 
-S03R^ 1 wherein R* Hs as hereinbefore defined and -NR^^Rl^ wherein Rl^ is as 
hereinbefore defined andR^^ is hydrogen or alkyl 

R1 is hydrogen or alkyl; 

- R2 is an atom or- group selected from hydrogen,- C].^ alkyl (including-cydoalkyl - 
and cycloalkylalkyl), Ci^ alkoxy. pyrryl, thicnyl, pyridyl. 1.3-ben2odioxoIo. 
phenyl and naphthyl, which groups are optionally substituted by one or more atoms 
or groups independently selected from halogen, cyano. hydroxy, nitro, carboxyl. 
phenyl, phenoxy, bcn^loxy, -CORl 1, -C02R^ 1. -CONRI 1r12, -CH2ORI 1. . 
.NR"R^2 .NHCOR", -NHSO2R". -SRH. .SO2R". -SOsRll (wherein RH 
and R12 are as hereinbefore defined), -OCH2)pNRl lRi2, .0(CH2) 1r12r13 
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and -0(CH2) SO3RII (wherein p. rH and r12 are as hereinbefore defined and 
RI3 is hydrogen or €1.5 alJcyl); 

R3 is hydrogen, hydroxy Ci^ alkyl, alkoxy or -O-C1.6 Acyl; 

R4 is a group independently selected from C]^ alkyl (including cycloalkyl and 
cycloalkylalkyl). €2^ alkenyl, and alkynyl. which groups are optionally 

substituted by one or more atoms or groups independently selected from halogen, 
0x0, 0R14 .CO2RI4 -NRJ4r15, .sr14 .S(0)C,.6 alkyl. -S02R»4 and .SO3RI4 
(wherein RM and r15 are as hereinbefore defmed ); 

R5 is a group independently selected from Cj-e alkyl (including cycloalkyl and 
cycloalkylalkyl), C2.6 alkenyl and C2.6 alkynyl, which groups are optionaUy 
substituted by one or more atoms or groups independently selected from halogen, 
0x0, -0R14 .CO2RI4 -NRMrIS ^r14 .S(0)Ci^ alkyl, -S02R14 and -SO3RI4 
(wherein r14 and r15 are as hereinbefore defined); 

or R4 and r5, together with the carbon atom to which they are attached, form a C3.7 
spiro cycloalkyl groi^ which is optionaUy substituted by one or more atoms or 
groups independently selected from halogen. .0R14, ^02RI4, .SO3RI4 and 
-NRI4rI5 (wherein r14 and r15 are as hereinbefore defmed); 

R6 and R7 are independently selected from hydrogen and C 1.6 alkyl; and 

X is an aromatic or non-aromatic monocyclic or bicyclic ring system 

having from 5 to 10 carbon atoms (including the two carbon atoms forming 
part of the thiazepine ring) wherein optionally one or more of the carbon 
atoms Is/are replaced by heteroatom(s) independently selected from nitrogen, 
oxygen and sulphur; 

mth the p roviso that at least one of R. r2. R4 and R5 is hydroxy or a group 
containing hydroxy; 

and salts, solvates and physiologically functional derivatives thereof! 
A compound as claimed in Qaim I wherein: 
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lisO. l.or2; 
n is I or 2; and 

r1, r6 and r7 are aJl hydrogen; and 

R3 is hydrogen or hydroxy 
3. A compound as claimed in Claim 2 which is a trans isomer wherein: 
(a) lisOorl; 

n is 2; and 

r4 and R5 arc groups independently selected from Ci^ alkyi (including cycloalkyl 
and cycloalkylalkyl), Cj^ alkenyl and C2.6 alkynyl, wherein said alkyl, alkenyl, or 
aDcynyl group may be substituted by one or more hydroxy grotips. or and r5, 
together with tiie carbon atom to which they are attached, form a C3.7 spiro 
cycloalkyl group which can be substituted by one or more hydroxy groups; or 

(b) I»Oorl; 
nis2; 

.R2 19 a phenyl group vrfiich may be substinited by one or more atoms or groups 
independentiy selected &om halogen, cyano, hydroxy, nitro, carboxyl, phenyl, 
phenoxy, benzyloxy, -CORl 1, -CO2RI i. -CONRI 1r12, -CH2ORI 1, 
.NRnRl2 -NHCOR". -NHSOzRH. -SR". -SOjR", -SO3RII (wherein R" 
and r12 arc independently selected from hydrogen, C] alkyl and phenyO 
-0(CH2) NRnRl2 -0(CH2) NR+ Hr12r13 and .0(CH2) SO3RII (wherein p 
is an integer of from 1 to 4,- ltlJ and rI2 are as hereinbeforl-defiHarffld r13 is 
hydrogen or Ci^ aU^l); 

R4 and r5 are groups independently selected from C1.6 alkyl (including cycloalkyl 
and cycloalkylalkyl). C2.6 alkenyl and C2.6 alkynyl, wherein said alkyl, alkenyl. or 
allQaiyl group may be substituted by one or more hydroxy groups, or r4 and r5, 
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together with the carbon atom to which they are attached, foim a C3.7 spiro 
cycloalkyi group which can be substituted by one or more hydroxy groups; or 

(c) lisOorl: 

nis2; 

r2 is a phenyl group i^ich may be substituted by one or more atoms or groups 
independently selected from halogen, cyano, hydroxy, nitro. carboxyl, phenyl, 
phenoxy, benzyloxy, -CORI 1, -C02R^ ^ -CONRI 1r12, •CH2ORI 1, 
.NRllRl2 .nHCORH, .NHSO2RII, -SR". •S02Rl^ -SOsRll (wherein rH 
and Rl2 

are independently selected from hydrogen, Cj^g alkyi and phenyl), - 
0(CH2)pNR"Rl2,.0(CH2) NR+ Hr12r13 and .0(CH2) SOsRH (wherein pis 
an integer of from 1 to 4, F^l and r12 are as hereinbefore defined and R13 is 
hydrogen or Ci^ alkyl); 

R^ and R5 are groups independently selected from Ci.^ alkyl (including cycloalkyi 
and cycloalkylalkyi), C2.6 alkenyl and C2.6 alkynyl, which groiq>s can be 
substimted by one or more hydroxy groups; and 

X is a fiiscd phenyl, naphthyl, pynyl, thienyi, or pyridyl group; 

4. A compound as claimed in Claim 1 which is: 

(+-)-trans-3-ethyl-2,3,4,5-tetrahydro.3-((2R).2-hydroxybutyl)-5-phenyl-l,4- 
benzothiazepine 1,1 -dioxide; 

(+-)-trans-l<3-ethyl-2,3,4,5-tetrahydn>8-methoxy-5-phenyl-l,4-T3enzofliiazep'^^^ 
yI-2(R)-2-butanoI S^-dioxide; 

(+.>trans-I.(3-ethyl-2,3.4,5-tetnihydro.8.methoxy-5.phcnyl-l,4.ben20thiaa^ 
yI)-3-butanol S,S-dioxide; 

(+->trans- 1 -(3-ethyl-2,3,4,5-tetrahydro-7-methoxy-5-phenyl- 1 ,4-benzothiazepin-3- 
yl)-2(R>2-butanol S,S-dioxide; 

(+->trans.l-(3-ethyI-5-(4.fluorophenyl)-2,3,4,5-tetrahydro.7-mcthoxy.l,4- 
ben20thia2epin-3-y!)-2(R>2-butanol S,S-dioxide; 

(+-)-tnms. 1 -{3-ethyio.(4-hydroxyphenyl)-2,3,4,5.tetrahydro- 1 •4.benzothia2epin-3- 
yl)-2(R)-2-butanol S.S-dioxide 0,5 hydrate: 
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(+-)-irans-3-butYJ-3-ethyl-2,3,4,5-ietrahydro-5-(4-hydroxyphenyl)-l,4- 
benzothiazepine 1,1 -dioxide hydrochloride; 

(+-)-cis-3-eihy 1-2,3 ,4p-ietrahydro-3-(4-h ydroxybutyI>3-phenyl- 1 ,4- 
benzotbiazepine Ul-dioxide hydrochloride; 

(+-)-trans-3-cthyl-2^,4,5-tetrahydro-3-(4-hydroxybiityl)-5-phenyl-l,4- 
benzothiazepine 1,1 nix oxide; 

(+->traiis-3-butyl-3-cthyl-2,3,4»5-ietrahydro-7-hydroxy-5-phenyl-l,4- 
benzothiazepine 1,1 dioxide; 

(+-)-trans-l -(3-eihyI-2,3,4,5-tetrahydro-5-phenyH ,4-benzothiazepin-3-yl)-4,4,4- 
trifluoro-{2S>2-butanol- S^-dioxidc; 

(+-)-trans-l-(3-ethyl-2,3,4,5-teirahydro-7-methoxy-5-phenyl-l,4-bexizothia2e 
yl)-4.4.4-trifluoro-(2S)-2-butanol-S,S-dioxide; 

(+-)-trans-3-EthyI-2,3,4,5-tetrahydro-3-(3-hydroxyfautyl)-5-phenyH,4- 
benzothiazepine 1,1 -dioxide; 

(+->trans-3-Ethyl-2,3,4,5-tetrahydro-3-(2(R)-2-hydroxybutyl)-5-(4- 
hydroxyphcny 1)- 1 ,4-bcnzothiazepine 1 , 1 -dioxide; 
(+-)-trans- 1 -{3-Ethyl-5-(4-fluorophenyl)-2 J3 ,4,5-tetrahydro-l,4- 
bcnzotfaiazcpin-3-yl)-2(R)-2-butanol S,S-dioxide; 
(+-)-traiis- 1 -(3-Ethyl-23,4,5-tetrahydrD-7-methoxy-5-phenyH ,4 
benzothiazepin-3-yl)-4,4,4-trifluoro-2(S)-2-butanol S,S-dioxide; 
(+-)-trans- 1 -(3-Ethyl-2,3,4,5-tetrahydro-8-methoxy-5-phenyl-l ,4- 
benzothiazepin-3-yl)-4,4,4-trifluoro-2(S)-butanol S,S-dioxide; 
(+.>trans-l-(3-ethyl-23,4,5-teirahydro-7,8-dimethoxy-5-phenyl-l,4- 
benzoth2azepin-3-yl-2Gl)-2-butanol S,S dioxide; 
(+-)-trans- l-(3-Ethyl-2^,4,5-tetrahydro-7,8-dimethoxy-5-phenyH,4- 
bcnzothiazepin-3-yl)-4,4,4-trifluoro-2-butanoI S,S-dioxide; 
(H"-)-trans-l -(3-Ethyl-2,3,4^-tetrahydro-7,8.dimelhoxy-5-pheny 1- 1 ,4- 
benzothiazcpin-3-yl)-3,3,4,4,4-peniafluoro-2-butanoI S,S-dioxide; 
(+.)• trans-3-((3-cthyl-2^,4^-tetrahydro-5-phcnyl-3-(4,4,4-trifluoro-2- 
hydroxybutyl)-I,4-benzothiazepin-8-yl)oxy)propanestiIfonicacid 1, 1 -dioxide; 
-(+.)-tranSir3--((3^ethyU2,3,4,5-letrahydro-3-{2-hydroxybutyI>5-ph 
bcnzotliiazcpin-8-yI)oxy)cthyltrimediylanimoniiini iodide 1, I -dioxide; 
(+-)-trans-l-(3-Ethyl-2,3,4,5-ietnihydro-7,8-d2ethoxyo-phenyl-l,4- 
benzothiazeptnO-yI)-4,4,4-trifIuoro-2-butanol S,S-dioxxde; 
(+-)-trans-3-{(3-ethyl-2J,4.5-ietrahydro-5-phenyl-3(4,4,4-trifluoro-2- 
hydroxy butyl)- K4-benzothiazepin-8-yl)oNy)ethyltrimethylaznxnoniujn iodide 
Kl -dioxide: 

3S-J 
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(+.>transO-((3-ethyl-2.3,4,5-teti^ydro-3-(2-hydroxybutyl)-5-phra^^ 
ben2othia2epiii-8-yl)oxy)propanesiilfonic acid 1,1 -dioxide; 
(+-)-trans-l-(3-€thyl-2,3,4^-tetiahydro-7.8-dicthoxy-5-phcnyM,4. 
benzothiazcpin-3-yl)-2-butanoI S,S-dioxide; 

C+O-trans- 1 -(3-(2,2,2-trifluorocdiyl)-2^.4,5-tetrahydro-7,8-dimethoxy-5- 
phenyl'l ,4-l>cnzothiazepin-3-yI>4,4,4-trifIuoro-2-btxtanol S,S-dioxide; 
(+-)-trans-l-(3-EthyI-23,4.5-tctrahydro-7,8-dihydroxy-5-phcnyl-l,4- 
ben2othia2epin-3-yl>4>4,4-trifluoro-2-birtanol S,S-dioxidc; 
(4-)-traiis-l-(3-ethyl-2;3A5-tetrahydro-7.8-dijnethoxy.5-phenyl-l,4- 
be2i20thiazepin«3-yl>l-butanoI S^-dioxide; 

(+-)-trans-l -(3-Ethyl-23,4,5-tctrahydro-7,8-dihydroxy-5-phcny^ ,4- 
. benzoth2azepin-3-yI}-2-butanoI S,S-dioxide; 

(+->irans-l-(3-ethyl-2,3,4,5-tetrahydro-8-.methoxy-5-phenyl-l,4- 
bcn20th5a2q3in-3-yI)-4,4,4-trifluoro-l-butanol S,S-dioxide; or 
(+->trans- 1 -(3-ethyl-2,3 ,4,5-tetrahydro-7,8-dihydjoxy-5-phenyM ,4- 
benzothiazepin-3-yl)-2*butanone S,S-diox2de 

5. A compoimd.as claimed in claim I of the fonimla Qa) 



wherein 




i is an integer of fiom 0 to4; 
n is an integer of from 0 to 2; 

Wis an atom or group selected from halogen, cyano, hydroxy, nitre, alkyl, alkoxy, 
aiyU heteroaiyl, aryloxy, arylalkoxy, aralkyU alkazyl, -COR? ^ -C02R^ ^ , 
-com} lR^2, .CH2ORI 1 , -NRl lRl2. -NHCORl 1 , .NHS02RJ \ -SRl 1, .SO2RI ^ 
and -SO3RI 1 wherein r1 ^ and R^^ are independently selected from hydrogen, Cj^ 
alkyl and phenyl, wherein said alkyl, alkoxy, aiyl, heteroaryl, aryloxy, arylalkoxy, 
araikyi and alkaryi groups are optionallv substituted by one or more atoms or groups 
selected from halogen, hydroxy, niiro. nitrile, alkyl, alkoxy, -COR^^, -C02R^^ - 
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SOsR^l wherein R^^ is as hereinbefore defined and -NR^^R^^ wherein R^'^ and 
are as hereinbefore defined; 

R1 is hydrogen or C].5 alkyl; 

r2 15 an atom or group selected from hydrogen, C1.5 alkyl (including cycioalkyl and 
cycloalkylalkyl), alkoxy, pynyl, thienyl, pyridyl, 1,3-benzodioxolo, phenyl and 
naphthyl, which groups are optionally substituted by one or more atoms or groups 
independently selected from halogen, cyano, hydroxy, nitro, carboxyl, phenyl, 
phenoxy, benzyloxy, -CORH. .C02R^^ -C0NR1^r12 .CH2ORI ^ -NR^ ^r12 
-NHCORl^ -NHS02R^^ -SRll. -S02R1^ -SOsR^I (wherein RH and r12 are 
independently selected from hydrogen, alkyl and phenyl), -0(CH2) NR^ ^R12^ 
-0(CH2) N"^R^^R12r13 and -0(CH2) SOjR^^ (wherein p is an intefer of from 1 
to 4, are as hereinbefore de%ned and R^^ is hydrogen or C}^ alkyl); 

r3 is selected from hydrogen, hydroxy and Cj^g alkyl; 

R^ is a group independently selected from Cj.^ alkyl (including cycioalkyl and 
cycloalkylalkyl), alkcnyl and C2-6 alkynyl, which groups are optionaUy 

substinited by one or more atoms or groups independently selected from halogen, 
.0RI4 -C02R^'^, -NR14rI5 and .SO3RI4 (wherein R^"* and r15 are independently 
selected from hydrogen and C].^ alkyl); 

r5 is a group independently selected from C2-6 ^Jkyl (including cycioalkyl and 
cycloalkylalkyl), C2-6 alkenyl and C2-6 alkynyl, which groups are optionally 
substituted by one or more atoms or groups independently selected from halogen, 
-0R14, .CO2R*'*, .NR14r15 and -SO3RI4 (wherem R^4 and rI5 are indepcndentfy 
selected from hydrogen and Cj.g aUcyl); 

or R^ and R^, together with the carbon atom to which they arc attached, form a €3,7 
spiro cycioalkyl group which is optionally substimted by one or more atoms or groups 
independently selected from halogen, -OR^^ .C02R^'^. -SOsR^^ and -NR^^^R^^ 
(where R^^ and R^^ are as hereinbefore defined; 

r6 and R*^ are independently selected from hydrogen and Cj^ alkyl; and 
X is an aromatic or non-aromatic monocyclic or bicyclic ring system 
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having from 5 to 10 carbon atoms (incJuding the two carbon atoms forming part of 
the thiazepine ring) wherein optionaUy one or more of the carbon atoms is/are 
replaced by hcteroaiom(s) independently selected from nitrogen, oxygen and sulphur; 

with the proviso that at least one of R, r2 r4 and r5 is hydroxy or a group 
containing hydroxy; 

and salts, solvates and physiologically fimciional derivatives thereof. 
6. A compound of fomiula (I): 




<D 



wherein 

1 is an integer of from 0 to. 4; 
n is an integer of from 0 to 2; 

R is an atom or group selected from halogen, cyano. hydroxy, nitro, alkyi, alkoxy, 
myU heteroaiyU aryloxy, arylalkoxy. ai^i. alkaryl, -0(CH2)pSO3Rn, 
-0(CH2)pNRl lRl2, .0(CH2)pN+Rl Jr12r14 ^qrI 1, .CO2RI 
-CONRl 1rI2 ^H20R1 1, -NRl 1rI2 -NHcORI 1. .NHSO2R", -SR^ K 
-SO2RI 1 -SO2NRI lRl2 and -SO3RI I or R is a group OCH2O- which &Tms a 
further ring attached to X wherein p is an integerof from I to 4, r1 1 and"Rl2-S^- 
independently selected from hydrogen, Ci^ alkyI and phenyl and Rl4 is hydrogen 
or C1.6 alkyl, wherein said alkyl, alkoxy, aiyl, heteroaiyl, aiyloxy, aiylalkoxy, 
aralkyi and alkaiyl groups are optionally substituted by one or more atoms or groups 
independently selected from halogen, hydroxy, nitro, nitrile. alkyl. alkojo". -CORl 1, 
-C02R1 -SO3RI 1 wherein r1 1 is as hereinbefore defined and -NRMrIS wherein 

Rl4 

is as hereinbefore defind and R^^ is hydrogen or C 1.5 alkyl; 
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R1 is hydrogen or C i .5 alkyl; 

r2 is an atom or group selected from hydrogen. C1.6 alkyl (including cycloalkyl 
and cycloalkylalkyl), alkoxy. pyrryl, thienyl, pyridyl. IJ-bcnzodioxoIo. 

phenyl and naphthyl, which groups are optionally substituted by one or more atoms 
or groups independently selected from halogen, cyano, hydroxy, nitro, carboxyl, 
phenyl, phcnoxy, benzyloxy, -CORl 1, .C02R^ ^ -CONRl 1r12^ -CH2ORI 1, 
.NR"Rl2 -NHCOR", -NHS02R", -SR". .SO2R". -SO3R" (wherJin RH 
and r12 arc independently selected from hydrogen, C j.g alkyl and phenyl), 
.0(CH2)pNRHRl2, .0(012) N^RnRl2Rl3 and -0(CH2) SO3RII (whereinpis 
an integer of from 1 to 4, RH and r12 are as hereinbefore defined and r13 jg 
hydrogen or C 1.5 alkyl); 

R3 is hydrogen, hydroxy Ci.^ alkyl, alkoxy or-O-C]^ Acyl; 

R4 is a group independently selected from Ci.^ alkyl (including cycloalkyl and 
cycloalkylalkyl). C2-6 alkenyl and Cj.e alkynyl. which groups are optionaDy 
subsdmted by one or more atoms or groups independently selected from halogen, 
0x0. -ORH, -C02RJ^ -NR14r15 .sr14 .S(0)Ci.6 aOcyl, .S02Ri4 and -SOsRW 
(wherein R^ ^ and R^ ^ are as hereinbefore dcfmcd); 

R5 is a group independently selected from C2.6 alkyl (including cycloalkyl and 
cycloalkylalkyl), €2^ alkenyl and C2-6 alkynyl, which groups are optionaUy 
subsrituted by one or more atoms or groups independently selected from halogen, 
0x0, .OR14 .C02R^^ .NR14r15 -SRI Vs(0)Ci.6 alkyl, -S02RI4 and -SO3RH 
(wherein R^ ^ and R ' 5 are as hereinbefore defined); 

or R-4 and R^, together widi die carbon atom to which they are attached, form a C3.7 
spiro cycloalkyl group which is optionally substituted by one or more atoms or 

groups inde pendently selected fr om hdogen. -QRl4 -CG^Rj 4, -SO3RI4 and 

-hfRl^RlS (where R^4 and r15 are as hereinbefore defmed; 

r6 and r7 are independently selected from hydrogen and Ci^ alkyl; and 

X is an aromatic or non-aromatic monocyclic or bicyclic ring system 



wo 98/40375 



PCTAJS98/03792 



having from 5 to 1 0 carbon atoms (including the two carbon atoms fonning 
part of the ihiazepine ring) wherein optionally one or more of the carbon 
atoms is/are replaced by heteroatom(s) independently selected from nitrogen, 
oxygen and sulphur; 

with the proviso that at least one of R, r2, r4 and r5 is hydroxy or a group 
containing hydroxy; 

and salts, solvates and physiologically functional derivatives thereof, for use in the 
prophylaxis or treatment of clinical conditions for which a bile acid uptake inhibitor 
in indicated. 
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Compounds of fonnula (I) having exceptional hj'polipidaemic properdes include:- 

(->(RR)-3-butyl-3-cthy!-2,3,4,5-tetrahydro-5-phcnyl- 1 ,4-ben2olhia2epine 1 , 1 -dioxide; 
(+-)-trans-3-((E>2-butenyl)-3-ethy l-2,3,4,5-tetrahydn>5-phenyl- 1 ,4-bcnzothiazepine 1,1- 
dioxide; 

(+->trans-3-cthyl-23,4,5-tetrahydro-3-(3-methoxypropyI)-5-phcnyl- 1 ,4-ben20thiazepine 
1,1 -dioxide; 

(-»-.)-trans-l -(3-eihyl-2,3,4,5-tcuahydro-5-phcnyl- 1 ,4-ben2othia2epin-3-yl)-2-butanoneS,S- 
dioxide; 

(+0-tra^-l-(3-cthyI-2,3,4,5-lelrahydro-8-methoxy-5-phenyI-l,4-'benzothia2epinO-^^ 
butanone S,S-dioxide hydrochloride 1.1 hydrate; 

(+-)-transr3-(l -bmenyl)-3-ethyI-2,3,4,5-tctrahydro-5-phenyI-U4-ben20thia2epinel , 1 -dioxide 
hydrochloride 0.4 hydrate; 

(+-)-trans-3-(ethoxyethyl)-3 -ethy 1-2.3 ,4,5-tetrahydro-5-phenyl- 1 ,4-benzothia2epine 1,1- 
dioxide hydrochloride hemihydrate; 

(+-)-trans-3-(cthoxymcthyl)-3-cthyl-2.3,4,5-tctrahydro-5-phenyl- 1.4-ben20thia2epincl ,1- 
dioxide hydrochloride; 

(+.)-trans-ethyl 3-(3-cthyl-2,3,4,5-tetrahydro-5-phcnyl-l ,4-bcn20thia2cpin-3-yl)propionate 
1,1-dioxide; 

(+-)-trans-(E)-4-(3-cthyl-2,3,4,5-tetrahydro-5-phcnyl- 1 ,4-bcnzothia2cpin-3-yI)-3-butcn-2- 
one 1,1-dioxide; 

(+-)-2.3,4,5-tetrahydro-8-nieihoxy-5-phcnylspiro(l,4-bcnzothia2cpine-3.1-cyclohcxanc) 
1,1-dioxide; 

(+-)-trans-3-buty l-3-cthyl-2^ ,4,5-tetrahydro-5-(4-pyridyl>- 1 ,4-bcn20thiazcpinc 1 ,1 -dioxide; 
(+-)-trans-3-butyl-3-cthyl-2,3 ,4,5-tetrahydro-4-hydroxy-5-(4-pyridyl)- 1 ,4-benzothiazepine 
1,1-dioxide; 

(+->trans-3-butyl-3-ethyI-2,3,4,5-tetrahydro-5-{2-thienyI)-l ,4-ben20thia2epine 1,1-dioxide; 

(+->trans-3-butyl-3-ethyI-23,4,5-tctrahydro-5-(lH-pyiTol-l-yl>l,4-bcn20thia2epine^ 

dioxide; 

(+-)-iraris-3-butj1-3-ethyl-23>4,5-tetrahydro-5-phenylpy^ 
1,1-dioxide; 

(+-)-trans-3-butyl-3-cthyl-3,4,5,7-ietrahydro-5-phenyl-2H-pyrroio(3,4-F)-l,4- 
benzothiazepine Kl-dioxidc 0.1 hydrate; 

(+-)-trans-3-buty 1-3-ethy l-2p,4,5-tetrahydro-5-phenylihieno(2,3-F)- 1 ,4-ben20ihia2epine 1,1- 
dioxide; 
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(+-)-trans-3-cihyI-2,3.4^-ietrahydro-5-phcnyI-3-(4,4,4-trifluorobutyl)-l,4-bcii^ 
1,1 -dioxide; 

(+.)-trans-2J,4,5-ietraliydroo-isopropyIo-mcthyl-5-phenyI-1.4.ben20 1,1- 
dioxide 0^5 H2O; 

{-<-->tians-3-({E)-2-Butenyl)0-ethyl-2^,4.5-tetrahydro-5-phenyI-l,4-bexizotW 
(+-)-Cis-2.3.4,5-Tctrahydro-3-isopropyl-3-mcihyl-5-phcnyM ,4-benzothiazepine 1 ,1 -dioxide 
0.66 H2O; 

(+.)-trans-3-(3-Exhyl-2^,4,5-tctrahydro-5-phcnyl-1 ,4-ben20thiazcpinO-yl)pr^^ 1,1 
dioxide; 

(+-)-trans-3-Elhyl-5-(4-Fluorophcnyl>2^,4,5-tetrahydro-7-methoxy-3-(3-methoxyprop 
1,4-benzothiazepine 1,1 -dioxide hydrochloride; 

(-»-)-2,3,4,5-Tetrahydro-7-niethoxy-5-phcnyIspiro(l ,4-bcn20lhia2epine-3 , 1 -cyclohexane) 
1,1 -dioxide; 

(+-)-trans-l-{3-Ethyl-2,3,4,5-tetrahydro-7-methoxy-5-phenyl-l,4-benzothiazepin-3-y^^ 
butanone S,S-dioxide hydrochloride; 

(+-)- trans-3-butyl-3-cthyl-2,3,4,5-tetrahydro-5-phenylnaphtho(3,2-F)-l ,4-benzoth2azepine 
1,1 -dioxide; 

(+-)-trans- 1 -(3-Ethyl-2,3,4,5-tetrahydro-7,8-diinethoxy-5-phenyM ,4-benzothiazepin-3-yl> 

2- bmanone S,S-dioxide; 

(-f .).trans-3-(l -butcnyl>3-cthyl-2,3.4,5-tctrahydro-7,8-dixnethoxy-5-phenyl -1 ,4- 
benzothiazepine 1,1 -dioxide; 

(+.)-trans-l -(3-Eihyl-2,3.4,5-tctrahydro-7.8-dimethoxy-5-phchyI-l ,4-ben^ 

3- butanone S,S-diox2de; 

(+.>trans-l-(3-Ethyl-2,3,4,5-tctrahydro-8-methoxy-5-phcnyl-l,4-benzothiazepin-3-yl>l- 
butanone S,S-dioxide; 

(+-)-trans- 1 -(3-Ethyl-2,3 ,4,5-tctrahydro-7,8-dimethoxy-5-phenyl- 1 ,4-benzotiiiazepin-3-yl> 
1 -butanone S,S-dioxide; 

(+.>Trans-l-(3-eihyl-2,3,4,5-tetrahydro-7,8-dimcthoxy-5-phenyl-l,4.ben20thia2epin-3 
4,4,4-trifluoro-l -butanone S,S-dioxide; 

(+-)-tians-l -(3-cthyl-2,3,4,5-tetrahydro-7,8-dimcthoxy-5-phenyl- 1 ,4-benzothiazepin>3-yl)- 
3 J.4,4.4-penta fluoro-2-butanone S,S-dioxide: 

(+-)-trans-l -(3-cthyl-2p,4,5-ietrahydro-7,8-dimethoxy-5-phenyl-l ,4-ben20thia2epin-3-yl)- 
4,4,4-trifluoro-2-buianone S,S-dioxide; 

(+-)-trans-3-eihyi-2J,4,5-tctrahydro-7,8-dimethoxy-5-phenyI-3-(4,4,4-trifluorob^^ 
benzotfaiazepme 1 , 1 -dioxide; 

(+-)-trans-H3-(2^^-trifluoroethyI)-2,3,4,5-tetrahydro-7,8-dinie^ 1 .4- 

benzothiazepin-3-yl)-2-butanone S,S-dioxide; 
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(+-)-trans- 1 -{3-Ethy N2^,4,5-ictrahydro-7,8-d!cthoxy-5-phenyl- 1 ,4-bcxizothiazcpin-3 -yl>2- 
butanone S,S-dioxide; 

(+-).transO-{(3-eihyl-2,3,4,5-tctrahydro-3-(2-oxobutyl)-5-phcnyl-U4-ben20th^ 
yI)oxy}propanesuIfbnic acid 1,1-dioxide; 
(+-)-tTans-2<(3-ethyi-2^,4,5-tctrahydro-3K2-oxobutyl)-5-p 
yl)oxy)ethyItrimethylaiiimoniuni iodide Ul-dioxide; 



(-)-(RR>3-butyl-3-€thyI-2,3,4,5-tcirahydro-5-phenyl-l ,4-benM 1 , 1 -dioxide; 

(+*>trans-l-(3-cihyl-2;3,4.5-tetrahydro-8-methoxy-5-phenyl-l,4-be^ 

butanone S,S-dioxide hydrochloride LI hydrate; 

(+0-Cis-2,3.4,5-TctrahydroO-isopropyl-3-meihylo-phcnyl-l,4-ben20thia2cpm^ 1,1-dioxide 
0.66 H2O; 

(+-)-trans-l-(3-Ethyl-2,3,4,5-tetrahydro-7,8Kiimeihoxy-5-phenyl-I,4-bcn20^ 
2-butanone S^-dioxide; 
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20) (+-)-2t3 ,4,5-Tetrahydroo-phcnylspiro(l ,4-benzoihiazepine.3 , 1 
cyclohexane) 1,1-dioxide, mp 177-1790C; 

2 1 ) (+-)-Irai2a-2.3 .4p- tetrahydro-3-isopropyl.3-methvi-5-phenyH ,4- 
bcnzothiazepine LI -dioxide 0.25 H2O, mp 130-13200; 

22) (+HS)-2 J,4,5-Tetrahydro-5-phenylspiro( 1 »4.benzothia2epine-3. 1 
cyclohexane) l.I-dioxide^mp 210-21 l^C; 

23) (-HR)-2J,4,5-Tcirahydro-5-phenylspiro(l,4.bcn2othiazepine-3,r- 
cyclohexane) 1,1-dioxide, mp 210-21 l^C; 

24) (•^■)-Ii2X2S-2,3.4,5-tetrahydroo-isopropyI-3-methyl-5-phcnyl.^ 
bcnzolhiazepine hydrochloride, mp 211-21300; 

25) ('^0-12s-23,4,5-tetrahydro-3-isopropyl.3-methyl-5-phenyI.l ,4- 
benzothiazepixie hydrochloride, mp 268-270OC; 

26) (+-)-3-S£C-Butyl.2^,4.5-tetrahydro-3-methylo-phenyH.4. 
bcnzothiazcpinc hydrochloride, mp 202-205OC; 

27) (■^-)-4^-D!hydro-5.phenylspiro(l ,4.bcn20thia2cpine-3-{2H),l'. 
cyclopentane) hydrochloride 0.25 H2O, mp 224-2260C; 

28) (+->2J .4,5-Tctrahydro-5-phenylspjTo(l ,4-ben20thia2epine-3, 1 
cyclohexane) hydrochloride-H20,-mp-1 67- 1 69PC (eff.);- 

29) (-^•>5.(2.Fluorophenyl)-2J,4,5-tcmhydrospiro(I,4-ben2oihia2epm^^ 
3.r-cyclohexane) 1 ,1 -dioxide, mp 160-161OC; 

30) (T-)-Cis-3.(2 J,4p-ietnihydro.3-methyI.5-phenvl. 1 .4-benzothiazcpin-i5. 
yl)propionic acid l.l-dioxidc 0,5 H2O, mp 132-1330C; 



3^^ 
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3 1 ) (-^-yicans-Ethyl 3-(2,3.4,5)-ietrahydro.3-methyl-5-phenyl- 1 ,4- 
bcnzothiazcpin-3-yl)propioniaic 1. 1 -dioxide, mp 143-1480C; 

32) (— )-Cis.Etfayi 5-(2^,4^-tctrahydro.3-mcihyl-5-phenyl-l,4. 
ben20ihia2epin-3-yl)vaIeraie 1, 1 -dioxide, mp I21-122^C; 

33) (•-)-Iiail50-((E)-2-ButenyI)0^thyl.2^A5-teirahydro-5-^^^^ 
benzotixiazepine, mp 69-74^0; 

34) • {--)-IrailS-3-EthyI-2,3,4^-tetrahydro-3-isopropyl-5-phcnyl- 1.4- 

. benzothiazepine 1,1 -dioxide, znp 1 16-1 IS^C; 

35) (-^.)-Cis-3.isfl.Buty !-3-cthy!-2 J ,4.5-tetrahydro-5-phenyl. 1 ,4- 
benzothiazcpinc 1 -oxide, mp 91-930C; 

36) (-^-)-Cis-3-isfi-Butyl>3-ethyl-2 J,4J-tetrahydroo-phcnyl- 1 ,4- 
benzothiazepine 1, 1 -dioxide, mp 149-1510C; 

37) ('^-)-IrailS-3-isfl-Butyl-3-ethyl-2,3,4,5.tetrahydro-5-plienyl-l,4- 
benzothiazepinc I -oxide, mp 92-93 ^C; 

38) (-^-)-Ijaiis-3-isfi-Butyl-3-cthyl-2J,44-teaahydro-5-phenyl-l,4- 
benzothiazepine 1, 1 -dioxide, mp lOl-lOS^C; 

39) (+->Ci5-3-BiityI.3-ethyI.2 J,4,5.Teirahydro.5-(3-pyridyl>l ,4- 
benzothiazcpine 1, dioxide, mp 60-61^0; 

^) (+0-£i5-Ethyl-2 J,4,5-tetrahydro-5-phcnyI- 1 .4-bcnzothiazepine.3. 
carbaldehyde 1, 1 -dioxide, mp I62-1640C; 

41) (-?'-)-Cis-2J,4,5-Tetrahydro.3-isopropyl-3-methyI-5-phenyl-l,4- 
benzothiazepine 1,1-dioxide 0.66 H2O, mp 1 19-120OC; 

42) (-^0-Ixsns-3-EthyI-2,3,4,5-tetrahydn>-3-isopTopyI-5-phcnyH,4- 
benzothiazepine I,l-<Boxide. mp 121-1240C; 

43) (-^■•>Cis-3-Etbyl-2,3,4,5.teTrahydn>.j.isopropyl-5-phenyl-l ,4- 
benzothiazepine 1,1-dioxide, n^ 150-1S2^C; 

44} .(t-):CiS-3r.Bu5i^^^ 

benzothiazepine 1 ,1 -dioxide, mp 202-205*>C; 

45) (^-)-IiaxiS-3-(3-Ethyl-2J5.4,5-ictt3hydro-5-phenyl-L4.benzoihia^ 
yDpropanol 1 , 1 -dioxide mp 1 64- 1 65^C; 

46) (-->Iians-3.Ethyl.5.(4-Fluorophenyn-2.3A5-temihydTo- 
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47) 
48) 
49) 
50) 
51) 

52) 
53) 
54) 
55) 
56) 
57) 
58) 



(3-methoxyprop}i)-K4-bcnzothiazcpinc 1,1 -dioxide hydrochloride, mp 
179-1810C; 

(+-)-Ci5-3-BuT>i-3-ethyI-2.3.4,5-teirahydro-5-phenylpyrido(^^ 
thiazepine KlKiioxide 0.333 H20,nip 111-1120C; 

(+-)-Cis-3-Bur>i-3-^thy!-23A5-tctrahydro-5-(lH-pyrrol-l-yl>1.4- 
benzothiazepinc 1, 1 -dioxide, mp 50-52^C; 

('*"->£iS-3-Butyl-3-ethyl-2,3,44-ietrahydro-5-phenyl-7H-pyrrolo(3,4-F)- 
l,4.thia2epine LI -dioxide 0.125 H20/mp 75-770C; 

("^-)-2^,4,5-Tctrahydro-7-meihoxy-3-phenyIspiro(L4-beijzothia2cpiiie« 
3.1-cyclohcxane) M-dioxide, mp*142.1430C; 

(+-)-Iians- 1 -(3-Eihy 1-2 J>,4,5-tetrahydro-7-methoxy-5-pheny Ul ,4- 
bexizoihiazepin-3-yl)-2-buianone S,S-dioxide hydrochloride, mp 175- 
1760C; 

(+-)- Trans-3-biiTyI-3-cthyl-2^,4,5-tetrahydro-5-phenyliiaphtho(3,2-F)- 
l,4-benzothiazepz2ie M -dioxide, mp 128-131^0; 

(+-)-3iailS-3-Butyl-3-€ihyl-2,3,43-tciiahydn>-5-(2-pyridyl)-U4- 
benzothiazepine 1. 1 -dioxide, mp 50-53OC; 

(-f-)-Ini]s-3-Butyi-3-ethyl-2,3,4,5-tetrahydro-5-(3-pyridyl)-l,4- 
bcnzothiazepine Ut^oxide 0.25 hydrate, mp 153-155°C; 

(+-)-Irans-H3-Ethyl-2J,4,5-ictrahydro-7,8-dimcthoxy-5-phcnyl-U4- 
benzothiazepin-3-yl)«2-butanone S,S-dioxidc, mp 142-146° C; 

(+-)-Iians-3-(l-buienyl)-3-cthyl-2,3,4,5-tetiahydro-8-methoxy-5-pfaenyl 
•1,4-benzothiazepine 1,1-dioxide 

(+-)-Irans-3-{l -butenyI>3-cthyl-2,3,4,5-tetrahydro-7,8-dimcthoxy-5- 
phenyl -1,4-benzothiazepine 1,1-dioxide 

(+-)-IraaaS- 1 -{3-Ethy 1-2 J ,4,5-tetrahydro-8*methoxy-5-pheny i- 1 ,4- 
benzotfaiazepin-3-yl)-3-butanone S,S-diox2de 

(+-O^Inns- 1 -{3-Ethyl-2 j74^5-tetrahydro-7,8-dimeihoxy^ 
benzothiazepin-3-yl]-3-buxanone S.S-dioxide 

(+-)-Iians-l K3-EthyI-2J.4 J-tetrahydro-8-n3eihox>'-5-pheny!-l ,4- 
benzothiazepin-3-yl)-l-bmanonc S.S-dioxide 

(+-)-Iraiia- 1 -(3 -Ethyl-2^ .4,5-tctrahydro-7,8-dimethoxy-5-phcny I- 1 .4- 
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benzothiazepin-3-y])-I-bucanone S.S-dioxide 

62) (-?--)-Trans- 1 -(3-cthyl-2p.4^-ieirahydro-8-methoxy-5-pheny 1- 1 ,4- 
ben20thia2epin-3-yl)-4.4,4-trifluoro- 1-butanone S,S-dioxide 

63) (•^■0-Traiis-l-(3-ethyl-2J,4,5-ietrahydro-7,8-dimethoxy-5-phenyl«l,4- 
benzotfaiazepin-3-yI)-4,4«4-trifluoro- 1-butanone S.S-dioxide 

64) (+-)-Tims-l-(3-cthyl-2^,4,5-tcirahydro-7,8-dimcthoxy-5*phenyl-1.4- 
bcim)thiazcpin-3-yl)-3,3,4,4,4-pentafluoro-2-butanone S,S-dioxide 

./ 

65) (+-)-Trans-l-{3-cihyI-2^,4,5-tctrahydro-8-mcthoxy-5-phenyl-l,4- 
bexizothia2epin-3-yl)-3^,4,4,4-peniailuoro*2*butanone S,S-dioxide 

66) {-f -)-Trans- 1 -(3-cdiyl-2,3,4,5-tctrahydro-7.8-dimcthoxy-5-phcnyl- 1 ,4- 
bcnzothia2ep2n-3-yI)-4,4,4-trifIuoro-2-butanone S^-dioxide 

67) (+-).Tram-l-(3-ethyl-2p,4,5-tetrahydro-8-methoxy-5-phenyl-l,4- 
ben20thiazepin'3*yl)«4,4,4>trifluoro2-butanone S,S-dioxide 

68) (+-).Trans-3-cthyl-2,3,4,5-tetTahydro-8-methoxy.5-phenyl-3-(4,4, 
4-trifluorobutyl)-1.4-bcn20thiazcpine Ul-dioxidc 

69) (+-)-Trans-3-€thyI-2,3,4,5-tetrahydro-7,8-^imethoxy-5-phenyl-3-^^ 
4-trifluorobutyl)-l,4-ben20thia2cpine 1,1-dioxide 

70) (+-)-Ir2ii5- 1 -(3-<2,22-trifluoroethyl)-2^,4,5-tetrahydro-8-mctho3^^ 
phenyl- 1,4- benzothia2epin-3-yl)-2-butanonc S,S-dioxide 

71) (-r-). Trans - 1 -(3-(2^^-trifluorocihyl)-2 J,4,5-tetrahydro-7,8-dimethoxy-5 
phcnyl-1,4- benzothiazepin-3-yl)-2-buianone S,S-dioxide 

72) (+-)-Ii2aa-H3-Ethyl-2^,4.5-teirahydro-9-racthoxy-5-phcnyl- 1 ,4* 
bex2zothiazepiQ-3-yI>2-butanone S^-dioxide 

73) (+-)-Trans-3-((3-ethyl-2^ ,4,5-tetrahydro-3-(2-oxobutyl)-5-phenyl-l ,4- 
benzothiazcpin-7-yl)oxy)propanesuIfomc acid 1,1-dioxide 

74) {+-)-Iraa5-lK3-Ethyl-2^,4,5-tetrahydro-7,S-dicdioxy-5-^^ 
ben2othia2epin-3^yl)-2-butanonc S^-Kiioxide- 

75) (+-)-3jailS-M3-Ethyl-2J,4,5-tenahydro-7,8-dimethoxy-4.hydroxy-5^ 
U4-bcnzothia2cpin*3-ylV2-butanone S.S-dioxide 

76) (-*--)-Txaxis-3K(3-ethyl-2J,44-tctrahydro-3-<2-oxobutyl>5-phenyl'I,4- 
benzothiazepin-8*yl)oxy)propanesuifonic acid l.I-dioxide 



wo 98/40375 



PCTAJS98/03792 



77) f--)-Trans-2K(3-cthyl-2,3,4,5-ierrahyciro-3-(2H3xobutyl)-5-phenyl-I^ 
beii20iliia2epin-7-yl)oxy)ethyltrimeihylaniinoxuum iodide 1,1 -dioxide 

78) (+->Trans-2-f{3-ethyl-2,3»4,5-teirahydro-3-(2<>xobutyl)o-phenyI- 1 ,4- 
beiizothia2epin-8-yl)oxy)ethyltriineihylanmionium iodide 1,1 -dioxide 
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1 , A compound of formula (I) : 




1 is an integer of from 0 to 4; 
n is an integer of from 0 to 2; 

R is an atom or group selected from halogen, cyano, nitro, alkyi, alkoxy, aryl, 
hcteroaryl, aryloxy, aiyialkoxy, aralkyl, alkaryl, -0(CH2)pS03Rl 1, 
.0(CH2)pNRl ^Ri2^ ^(CH2)pN+Rl 1r12r14^ cOR^ 1. -CO2R", -CONRI 1r12, 
^H20Rl 1. -NRl 1r12, .NHCOR^ \ .NHS02R^ h -SRI 1 , -SO2RI K 
-S02NR^^R^2^ -SOak^^ wherein p is an integer from 1 to 4, RH and r12 are 
independently selected from hydrogen, Cj^ alkyl and phenyl, and R^^ is hydrogen 
or alkyl, or R is a group -OCH2O- which forms a further ring attached to X, 
wherein said alkyl, alkoxy, aiyl, heieroaryl, aryloxy, aiylalkoxy, aialkyl and alkaryl 
groups are optionaUy substituted by one or more atoms or groups selected from 
halogen, nitro, nitrile, alkyl, alkoxy, -COR^^ -C02R^^ -SOsR^^ vdierein R^^ is 
as hereinbefore defined and •'NR^^R^^ wherein R^^ is as hereinbefore defined aittl 
r15 is hydrogen or Cj^ alkyU 

r1 is hydrogen or Cj^ alkyl; 

R* is an atom or group selected from hydrogen. alkyl (including cydoalkyl 
and cycloalkylalkyl), Cj^ alkox>% pyrryl, thienyl, pyridyl, l,3-ben2odioxolo, phenyl 
and naphthyl, which groups are optionally substituted by one or more atoms or 
groups independently selected from halogen, cyano. nitro, carboxyl, phenyl, 
phcnoxy, benzyloxy, -COR' ^ -COnR^ ^ -C0NR1^R12, -CHoOR^ 1, -NrI 1r12 
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.NHCOR^^.NHS02R^^-SRI^-S02R^^-S03R^l (wherein R^ andRl2areas 
hereinbefore defined). .0(CH2)pNRJ ^r12. .0(CH2)pN"^Rl 1r12r13 and 
-0(CH2)pS03R^ ^ (wherein p, R^ ^ and R^^ arc as hereinbefore defined and R^3 js 
hydrogen or Cj-g alkyl); 

RP is hydrogen, OH, Cj.^ alkyl, Cj.^ alkoxy or-OCi.6 acyl; 

.r4 is a group independently selected from Cj.^ alkyl (including cycloalkyl and 
c>xlcaJkylalkyI), C2-6 alkcnyl and C2-6 alkynyl, which groups are optionally 
substituted by one or more atoms or groups independently selected from halogen, 
0x0, Ci^ alkoxy, -C02R^'*, -NR^^R^^, .srH, .S(0)Ci.6 alkyl, .S02R14 
-S03RJ4 (wherein R^^ and R^^ are hereinbefore defined); 

r5 is a group independently selected from Cn^ alkyl (including cycloalkyl and 
cycloalkylalkyl), C2-6 alkenyl, and C2.6 alkynyl, which groups are optionally 
substituted by one or more atoms or groups independently selected from halogen, 
0x0, Ci^ alkoxy, -C02R^4^ -NRI^rIS, -sr14, .S(0) €1.5 alkyl. -SO2 R^"^, 
-SO3RI4 (wherein R^^ and R^ 5 are hereinbefore defined); 

or R"* and r5, together with the carbon atom to which they are attached, form a C3.7 
spiro cycloalk}'! group which is optionally substituted by one or more atoms or 
groups independently selected from halogen, Cj.^ alkoxy, -C02R^4, -SOsR^^ and 
•NR14r15 (where R14 R^ 5 are as hereinbefore defined); 

R^ and r7 are independently selected from hydrogen and Cj^ alkyl; and 

X is an aromatic or non-aromatic monocyclic or bicyclic ring system having fitsm 5 
to 10 carbon atoms (including the two carbon atoms forming part of the thiazepine 
ring) wherein optionally one or more of the carbon atoms is/are replaced by 
heteroatom(s) independently selected from nitrogen, oxygen and sulphur; 

with the proviso that when 1 is an integer of from 0 to 4, r1 =» r6 = r7 = H, r3 = H 
or OH, r2 = unsubsiituted phenyl or phenyl substituted by one or more atoms or 
groups independently selected from halogen, nitro, phenylalkoxy, Cj^ alkoxy, Ci-g 
alkyl and -0(CH2)pSO3R' I wherein p and R^ are as hereinbefore defined, wherein 
said phenylalkoxy, alkoxy and alkyl groups are optionally substituted by one or 
more halogen atoms, and X is a fused phenyl ring, then R^ is other than a C]^ 
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straight alkyl group and is other than a C2.5 straight alkyl group, and salts, 
solvates and physiologically functional derivatives thereof. 

2. A compound as claimed in claim 1 which is a trans isomer wherein 
1 is 0, 1 or 2; 

n is 1 or 2; 

, r6 and R'^ are all hydrogen; 
r3 is hydrogen or hydroxy; and 

X is a fused phenyl, naphthyl, pynyl, thienyl or pyridyl, group. 

3. A compound as claimed in claim 1 or claim 2 wherein 
lisOorl; 

n is 2; and 

r2 is pyro'l, thienyl, pyridyl, phenyl or naphthyl, such groiips being optionally 
substituted by one or more atoms or groups independently selected from halogen, 
cyano, ra*tro, carboxyl, phenyl, phenoxy, bcnzyloxy, -COR^ ^ 
-C02R^ ^ -CONRl Ir12 ^H20R1 K -NRI 1r12, -NHCORI I. 
•NHSO2R", -SRll, -SO2RI ^ -SOsRH (wherein R^^ and R12 

are independently 

selected from hydrogen. Cj^s alkyl and phenylX 

-0(CH2)pNR"Rl2 «0(CH2)N+RnRl2Rl3 and .0(CH2)pS03Rn (wherein p is 
an integer of from 1 to 4, rH and R^2 ^ic as hereinbefore defined and R^^ is 
hydrogen or C 2.5 alkyl). 
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4. A compound as claimed in Claim 1 which is : 

(-KRR>3-butyl-3-cihyl-2,3,4,5-teirahydroo-phenyl- 1 ,4.ben20thiazepine 1,1- 
dioxide; 

(+->trans-3-{(E)-2-butenyl)-3-ethyl-2^ A5-tetrahydro-5-phenyl- 1 ,4- 
bexxzothiazcpine 1 ,1-dioxide; 

(+-)-trans-3-cthyI-2J,44-tetrahydro-3-(3-methoxypropyl)-5-phenyI-l,4. 
■ benzothiazepine 1,1 -dioxide; 
(+->trans- 1 -(3 -ethyI-2 J,4,5-tetrahydroo-phenyl. 1 ,4-bcn20thia2epin-3-yl)-2- 
butanoneS«S -dioxide; 

(+.>.trans- 1 •{3-eihyl-2p,4.5-tetiahydro-8-methoxyo-phenyI- 1 ,4.bcn2othiazepin-3- 
yJ)-2-butanone S.S-dioxidc hydrochloride I.l hydrate; 

' (+->trans-3-(l -buienyl>3.eihyI-2 J,4,5-tetrahydrp-5-phenyM ,4-ben20ihia2epinc 1 ,1- 
dioxide hydrochloride 0.4 hydrate; 

(+-)-trans-3-(ethoxyeihyl>3-elhyl-2,3,4,5-teirahydroo-phenyl- 1 .4- 
benzothiazepine 1,1 -dioxide hydrochloride hemihydrate; 
(+->trans.3-(ethoxymethyl)0-ethyl-2,3,4,5-tetrahydro-5-phenyl-l,4* 
benzothiazepine 1 ,1-dioxide hydrochloride; 

(+-)-trans-ethyl 3-(3-€thyl-2,3.4,5-tetrahydro-5-phenyH,4.bcnzothiazepin-3- 
yl)propionate 1,1 -dioxide; 

(+-)-trans-(EH-(3-cxhyl-2,3,4,5.tetrahydro-5-phenyl-l,4-benzothxazcpin-3-yl^^ 
butcn-2-onc 1,1 -dioxide; 

C+-)-2,3 ,4,5-tetrahydro-8-methoxy-5-phenylspiro(l ,4-ben2olhia2cpinc-3,l- 
cyclohexane) 1 , 1 -dioxide; 

(+0-traiis-3-butyl-3-eihyl-2,3,4,5-tetrahydro-5-(4-pyridyl)-l,4-benzothiazc^ 1,1- 
dioxide; 

(+->trans-3-butyl-3-ethyl.2,3.4.5-tetrahydro-4-hydroxy-5-(4-pyridyl) 
benzothiazepine 1,1 -dioxide; 

(+-)-trans-3-butyI.3-ethyl-2,3,4,5-tetrahydro.5-(2-thienyl).l .4.ben20ihia2epine 1,1- 
dioxide; 

benzothiazepine 1 , 1 -dioxide; 

(+-)-trans-3-butyl.3-€thy!-2.3,4,5-tetrahydro.5-phcnylpyrido(4J.F>l,4- 
benzothiazepine 1,1 -dioxide; 

(+->trans-3-but>'1.3-cihyl-3,4,5,7.teirahydro-5-phenyl-2H.pyrrolo(3,4-F)-1.4- 
benzoihxazepine 1.1 -dioxide 0.1 hydrate: 



.1 
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(+.)-uans-3-butyl-3-eihyl-2J,4.5-ietrahydro-5-phenylthicno(2,3-F)-l,4- 
bcnzoihiazepine 1 , 1 -dioxide: 

(+-)-iranso-ethyl-23,4,5-ieirahydro-5-phcnyU3-(4,4,4-trifluorobutyl)-l,4- 
benzothiazepine IJ-dioxide; 

(+-)-trans-2p,4,5-tetrahydro-3-isopropyI-3-methyl-5-phenyI-1.4-ben20tM 
1,1-dioxidc 0.25 H2O; 

(+-)-transO-((E)-2-Butcnyl)0-ethyl-2,3,4,5-tetrahydro-5-phenyl-l»4- 
benzothiazepine; 

(+-)-Cis-2^ ,4,5-Tetrahydro-3-isopropy l-3-methyl-5-phcny 1- 1 ,4-bcnzothiazcpme 1 , 1 
dioxide 0.66 H2O; 

(+-)-trans-3-(3-EthyI-2,3,4,5-ictrahydro-5-phcnyl-1.4-bcnzothiazcpin^ 
14 dioxide; 

(+-)-trans-3-ElhyI-5-(4-Fluorophciiyl)-2,3,4,5-tetrahydro-7-metfaoxy-3-(3- 
meUioxypropyl)-l,4-benzothiazepine 1.1-dioxide hydrochloride; 
(+-)-2,3,4,5-Tctrahydro-7-incihoxy-5-phcnylspiro(l,4-bcnzothiazepine-3,l- 
cydohexane) 1,1 -dioxide; 

(+-)-trans-l-(3-Ethyl-2,3,4,5-tetrahydro-7-mcthoxyo-phcnyl-l,4-bcxizothiazq)in-3- 
yl)-2-butanone S,S-dioxide hydrochloride; 

(+-)- trans-3-butyI-3-elhyl-2^,4,5-tetrahydro-5'-phenyhiaphtho(3,2-F)-l ,4- 
benzothiazepine 1,1 -dioxide; 

(+->trans-I-(3-Ethyl-2^,4,5-tetrahydro-7,8-d5mcthoxy-5-phenyH.4- 
benzothiazepin-3-yl)-2-butanone S.S-dioxide; 

(-r-).trans-3-(l -butenyl>3-€thyI-2,3,4»5-tctrahydro-7,8-dimelhoxy-5-phcnyl - 1 ,4* 
benzothiazepine 1,1 -dioxide; 

(+-)-trans- 1 -(3-Ethyl-2^ A5-tctrahydro-7,8-dimcthoxy-5-phcnyl- 1 ,4- 
benzothiazepin-3-yl)-3-butanone S,S-dioxide; 

(H^)-trans-l-(3-EthyI-2,3,4,5-tctrahydro-8-mcthoxy-5-phcnyl-l,4-benzDthiazcpi^ 
yl)-l-butanone S,S-dioxide; 

(+->trans-l-(3-Ethyl-2,3,4,5-tetrahydro-7,8-dimethoxy-5-phenyl-l,4- 
benzothiazepin-3-yl)- l*butanone S^-dioxide; 
('f->t ran5-I-G-ethy l>2,3,4.5-tetrah ydro-7> 8-dimethoxy-5-phenyl*L4» 
benzoihiazepin-3-yl)-4,4,4-trifluoro-l-butanone S,S-didxide; 
(+-)-irans-l-{3-clhyl-2J,4,5-teirahydro-7.8-dimethoxy-5-phcnyl-l,4- 
bcnzothiazepin-3-yl)-3 J,4,4,4-pentafluoro-2-butanone S,S-dioxide; 
(-f-)-trans-H3-cthyl.2,3,4,5-teirahydro-7,8-dimethoxy-5-phenyI-l,4- 
bcnzothiazepin-3-yl)-4t4,4-mfluoro-2-butanone S,S-dioxide; 
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(-4-->ii^-3-€thyl.2J*4p.tetrahydro-7,8-dimeihoxy-5-phenyl.3K4 
trifluoTobutyl).l,4-ben2othia2cpine IJ-dioxidc; 
(+-).tram-l-{3<2;>;Z-trifluoroethyl>2J,4p-tcti^ 
1,4- bcn2otfaia2epin-3-yl>2-butanone S^-dioxide; 

(-i-^trans- 1 .(3-Eihyl-2^ .4,5-ietrahydro-7,8-diethoxy.5-phenyl-I Abcnzothxazepin- 
3-yl)-2-butanone S,S-dioxidc; 

(+-)-trans-3-((3.cthyl-2^,44.tetTahydro-3-(2-oxobutyI>5-phenyl.U4. 
beDZOthiazepin-8-yI)oxy)propanesuIfomc acid 1,1 -dioxide; 
(+.)-trans.2-((3-ethy 1-2,3 .4,5-tetrahydro-3-(2.oxobutyI)-5-phcnyH,4- 
bcnzotb'a2epin-8-yl)oxy)cthyltriniethylaminonium iodide 1,1 -dioxide; 

5. A compound as claimed in claim 1 of the fonnula (la): 




^vherein 

1 is an integer of from 0 to,4; 
n is an integer of from 0 to 2; 

R is an atom or group selected from halogen, cyano, nitro^ alkyl, alkoxy, axyl, 
tetetoaiyl, aryloxy, aiylalkoxy, aralkyl, alkaiyU -COR^l, •CO2RI ^ -CONRl 1r12 
<:H20Rn, .NRnRl2 .nhCORH, .NHSO2R". -SRH, -SOiRl^ -SO3R" 
wherein R^^ and r12 qj^ independently selected from hydrogen, Cj^ alkyl and 
phenyl, wherein said alkyU alkoxy, aiyl, heteroaryl, aryloxy, arylalkoxy, aralyl and 
alloiyl groups are~6ptionally substimtcci liy one or more atoms or ^ups selected 
from halogen, niiro, nitrile. alkyl, aDcoxy, -CORl 1, -C02R^ ^ -SO3RI 1 wherein R^ ^ 
is as hereinbefore defined and -NR^^R^S wherein R^^ and R^5 are as hereinbefore 
defined; 

r1 and R3 are independently selected from hydrogen and Cj^ alkyl: 
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R2 is an atom or group selected from hydrogen, Cj.^ alkyl (including cycloalkyl and 
cycloalkylalkyl), Cj^ alkoxy, p>Tryl, thienyl, pyridyl, 1 ,3-benzodioxoIo, phenyl and 
naphthyl, which groups are optionally substituted by one or more atoms or groups 
independently selected ftom halogen, cyano, nitro, carboxyl, phenyl, phenoxy, 
benzyloxy, -CORI 1, •C02R^ 1. -COKRI 1r12, .CH2ORI 1, -NRI Ir12^ .NHCORI 1 , 
-NHS02R' ^ -SR^ ^ -S02R^ ^ .S03R^ ^ (wherein R^ ^ and r12 arc independently 
selected from hydrogen, Cj.6 alkyl and phenyl), -0(CH2) NR^ ^r12^ 
-0(CH2) N+r1 iRl2Rl3 and -0(CH2) SOaR^ (whercm p is an integer of from I 
to 4. are as hereinbefore d&ned and R^^ is hydrogen or alkyl); 

r4 is a group independently selected from C1.6 alkyl (including cycloalkyl and 
cycloalkylalkyl), C2.6 alkenyl and C2.5 alkynyl, which groups are optionally 
substituted by one or more atoms or groups independently selected from halogen, 
Ci^ alkoxy. •C02R^^ -NR^^R^^^ -SOsR^^ (wherein R^^ and R^5 are 
independently selected from hydrogen and Ci.fi alkyl) and R^^COR^^ where R^^ is 
a alkylene group ax2d R^*^ is a alkyl group; 

R5 is a group independently selected from C2-6 ^^yl (including cycloalkyl and 
cycloalkylalkyl), C2.6 alkenyl and C2.6 alkynyl, which groups are optionally 
substituted by one or more atoms or groups independently selected from halogen, 
Ci^ alkoxy, .C02R^^, -NR^^rIS, -SOsRJ^ {wherein R^^ and RI5 are 
independently selected from hydrogen and C].fi alkyl) and -R^^COR^'7 where R^^ is 
a alkylene group and R^ 7 jg a alkyl group; 

or R*^ and R^, together with the carbon atom to which they are attached, fr)im a C3.7 
spiro cycloalkyl group which is optionally substituted by one or more atoms ox group^s 
independently selected from halogen, C1.5 alkoxy, -C02R^^, -SOsR^"^ and 
•NRI^RI^ (where RI4 and Rl5 arc as hereinbefore defined; 

R«andR7 are independently selected from hydrogen and C].fi alkyl; and 

X is an aromatic or non-aromatic monocyclic or bicyclic ring system having from 5 to 
10 carbon atoms (including the two carbon atoms forming part of the thiazepine ring) 
wherein optionally one or more of the carbon atoms is/are replaced by heteroatom(s) 
independently selected bom nitrogen, oxygen and sulphtir; 
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with the proviso thai when 1 is an integer of from 0 to 4, « = = = H, 
= unstxbstitutcd phenyl or phenyl substituted by one or more atoms or groups 
independently selected from halogcxL rntro, phcnylalkoxy. Ci^ alkoxy, Cj^ alkyl 
and -0(CH2) SOsR^l wherein p and R^^ axe as hereinbefore defined, wherein said 
phenylalkox^ alkoxy and alkyl groups arc optionally substituted by one or more 
halogen atoms, and X is a fused phenyl ring, then R^ is other than a C i.g straight 
alkyl group and R5 is other than a C2.5 straight alkyl group; and 

salts, solvates and physiologically functional derivatives thereof. 

A compound of formula (I) : 



(0)n p7 





r2 r3 



wherein 



1 is an integer of from 0 to 4; 



n is an integer of from 0 to 2; 



(D 



R is an atom or group selected from halogen, cyano, nitro, alkyl, alkoxy, azyl, 
heteroaxyl, aryloxy, atylalkoxy, aralkyU aDcaiyl, -0(CH2)pS03Rll, 
^(CH2)pNRnRl2 .0(CH2)pN^-R»R12r14 .C0Rn,<;02Rn, 
^ONRl 1r12 •CH2ORI 1, -NRI 1r12 -NHCORI K -NHS02R", -SR^ 1, 
-S02R^ ^ -SOjNRl 1r12 .SO3RI 1 wherein p is an mteger of from 1 to 4, RH and 
r12 aje independently selected from hydrogen, alkyl and phenyl, and R^^ is 
hydiogcir or Ciqs' aIkyl;"or"R"i5'a" group -OCH2O-" whii£&~fdzms~~a fmther mig 
attached to X, wherein said alk>'l, alkoxy, aiyl, heteroaryl* aryloxy, aiylalkoxy, 
aralkyi and alkaryl groups are optionally substituted by one or more atoms or groups 
selected from halogen, nitro, tiiirile, aikyU alkoxy, ^OR^l, -C02R^^ -SOsRI^ 
wherein. R^l is as hereinbefore defined and -NR^^rIS wherein R^^ is as 
hereinbefore defined and R^^ is hydrogen or alkyU 
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is hydrogen or C]^ alkyl; 

r2 is an atom or group selected from hydrogen, Cj^ alkyl (including cycloalkyl 
and cycloalkylalkyi), alkoxy, pyrn'l, thienyl, pyridyl, 1.3-benzodioxoIo, phenyl 
and naphthy], which groups are optionally substituted by one or more atoms or 
groups independently selected from halogen, cyano, nitro, carboxyl, phenyl, 
phcnoxy, bcnzyloxy, -COR^ 1, .C02R^ ^ -CONRI Ir12, .CH2ORI 1, -NRnRl2^ 
-NHCORl 1. .NHS02R^ ^ -SRI ^ , -SOjR^ ^ -SO3RI ^ (wherein r1 1 and r12 arc as 
hereinbefore defined). •0(CH2)pNR' ^R^^^ -0(CH2)pN-^R^ iRl^RlJand 
-0(CH2)pS03R' ^ (wherein p, r1 1 and R^2 as hereinbefore defined and R^ 3 is 
hydrogen or Cj.fi alkyl); 

r3 is hydrogen, OH, C1.5 alkyl, Cj-^ aIkox>' or -OC1.6 acyl; 

is a group independently selected from C1.5 alkyl (including cycloalkyl and 
cycloalkylalkyi), C2-6 alkenyl and C2-6 alkynyl, which groups are optionally 
substituted by one or more atoms or groups independently selected from halogen, 
0x0, Ci^ alkoxy, -C02R1^ -NR^^rIS, .sr14, -S(0)Ci^ alkyl, -S02R^'^» 
•SO3RI4 (wherein R^4 and RI5 are as hereinbefore described); 

is a group independently selected from C2-^ alkyl (including cycloalkyl and 
cycloalkylalkyi), C2-6 alkenyl, and alkynyl, • which groups arc optionally 

substituted by one or more atoms or groups independently selected from halogen, 
0x0. Ci^ alkoxy, .C02R^^ -NR14r15, .sR^^, -S(0)Ci.6 alkyl. •S02R^^ 
-SOsR^"* (wherein R^ 4 and R1 5 are as hereinbefore defined); 

or R4 and r5, together with the carbon atom to which they arc attached, form a C3.7 
spiro cycloalkyl group which is optionally substituted by one or more atoms or 
grtjups independently selected from halogen, C]^ alkoxy. -CO2R**, -SOsR^^ and 
-NR14r15 (where R^^ and R15 are as hereinbefoxe defmed; 

r6 and r7 arc independently selected from hydrogen and C1.6 alkyl; and 

X is an aromatic or non-aromatic monocyclic or bicyclic ring system havxj^ from 5 
to 10 carbon atoms including the two carbon atoms fomiing part of the thiazepine 
ring) wherein optionally one or more of the carbon atoms is/are replaced by 
heteroatom(s) independently selected from nitrogen, oxygen and sulphur; 
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with the proviso that when 1 is an integer of from 0 to 4, = = R'^ » H, r3 = H 
or OH, R2 = unsubstitmed phenyl or phenyl substituted by one or more atoms or 
groups independently selected from halogen, nitro, phcnylalkoxy, Cj^ alkoxy, Ci^g 
alkyl and -0(CH2)pSO3R^ ^ wherein p and 1 are as hereinbefore defined, wherein 
said phenylalkoxy, alkoxy and alk>i groups are optionally substituted by one or 
more halogen atoms, and X is a fused phenyl ring, then R^ is other than a C1.5 
straight alk>*l group and R^ is other than a C2.5 straight alkyl group, and 

salts, solvates and physiologically flinctional derivatives thereof for use in therapy. 
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4) 3-Ethyl-3-inethyl.2.3,4,5-tetrahydro-5-phenyl.l,4-ben2othiazepine, 
BP 124.I25°C2 

5) (+)-3,3-DIe thy 1 - 2 , 3 , 4 . 5 - ce tr ahydro - 5 • pheny L - 1 , 4 - benzo thiaz ep ine 
1,1-dioxide. mp 100-102**C; 

6) 3-Bucyl-2,3,4,5-tetrahydro-3-methyl-5-phenyl-1.4-beTueothiazeplne 
1,1-dioxlde, mp 103-104^C; 

7) 3 -Me thyl- 3 - propyl - 2 , 3 . 4 , 5 - re crahydro - 5 -phenyl - 1 , 4.benzo thiazepine 
1,1-dioxide, mp 120-121*^0: 

8) 3,3'Dic chyl -2,3,4.5- ce t rahydro - 5 - phenyl - 1 . 4-benzochiazepxne 
l.l-dioxide, mp 11S-116**C; 

9) <+)-l£anS.-3-Bucyl-3-ethyl-2. 3,4,5- cecrahydro-5-phenyl- 1.4. benzo- 
thiazepine 1,1-dloxlde, mp lOl^C; 

10) } -Trans. 2,3.4,5 «Tecr ahydro - 3 - me thyl - 5 - phenyl - 3 - propyl -1,4-, 
benzothiazepine l.l-dloxide, mp 129-130**C: 

11) (-)-3.3-Dlerhyl-2.3,4,S-cecrahydro-S-phenyl-l,4-benzothiazeplne 
1.1 -dioxide, mp 101-103^0: 

12) 3 - Ethyl - 2 , 3 , 4 , 5 - tc trahydro -3-06 thyl - 5 - phenyl -1,4- benzo thiazepina . 
mp 110.112°C; 

13 ) 3 - Ethyl - 2.3.4.5- 1 err ahydro - 3 - me thyl - 5 - phenyl -1,4- benzo thiazepine 
hydrochloride 0.25H.O. mp 162-164®C (cff.): 



14) 3 - Ethyl - 2,3,4,5- te trahydro - 3 - methyl - 5 • phenyl -1.4- benzothiazepine 
1,1-dloxide, mp 128.129°C; 

15) 3 ,3- Diethyl -2 , 3 ,4 ,5- tetrahydro-5-phenyl-l ,4.benzothiazepine 
hydrochloride, mp 211-214°C: 
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16) (+-) -2,3,4, 5-Tetrahydro-3 -methyl -5-phenyl-3-propyl-l, A -benzochia- 
zepine, mp 101-103^C; 

17) 2 , 3,4,5-Tecrahydro- 3-ra€Chyl-5-phenyl-3-propyl-l ,A-ben20thiaze- 
pine. mp 72-74**C: 

18 ) 3 - Ethyl - 2 , 3 , 4 , 5 - te trahydro - 5 - phenyl - 3 - propyl -1,4 -benzo thiazepine 
hydrochloride O.25H2O, mp 205-207*^C; 

19) 3-Ethyl-2,3 ,4 , 5- tetrahydro- 5-phenyl-3-propyl- 1 ,4-ben20thiazeplne 
1. I -dioxide O.25H2O. mp 115-118°C; 

20) 2.3,4,5 - Te trahydro - 5 - phenyl - 3,3- dipropy 1-1,4- benzo thiaz ep ine 
hydrochloride. 209-211^0; 

21) 3-Ethyl-2 ,3 .4,5-tecrahydro-5-phenyl-3-propyl-l ,4-benzothiazepiiie 
1.1-dioxide hydrochloride O.33H2O, 206-209°C: 

22) 2 . 3 ,4,5-Tetrahydro-5 -phenyl-3 ♦ 3-dipropyl-l ,4-benzochiazepine 
1.1-dioxide, mp 104-106°C; 

23 ) 3,3- Dibucy 1 - 2 , 3 , 4 , 5 - te trahydro - 5- phenyl •1,4- benzo thiazepine 
hydrochloride, rap 209.212**C; 

24) 3-Butyl-2 ,3 ,4 ,5 - tetrahydro-3-methyl-5-phenyl-l,4-benzothiazepine 
hydrochloride, mp 203*203^0; 

25 ) 3 - Butyl - 3 r e thy 1 - 2 , 3 , 4 , 5 - te trahydro - 5 -phenyl - 1 .4 -benzo thiaz ep ine 
hydrochloride, mp 205-207**C; 

~26) "3 - Butyl - 3 - e thy 1 -2,3.4,5- tetrahydro - 5 - pheny r-l74~- benzo thiaz ep ixie 
1,1 -dioxide hydrochloride, mp 209-212®C: 

27) 2.3.4,5-Tetrahydro-3-mcthyl-3-pentyl-5-phenyl-l,4-benzothia2epine 
maleate. mp 182-183^0: 
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28 ) 3 - Ethyl - 2 , 3 , 4 , 5 - te trahydro - 5 - phenyl - 3 - propyl -1.4- benzo chiazep ine 
hydrochloride, np 196-200°C; 

29) <+-)-Cls-3-Bucyl-3-echyl-2.3,4.5-cecrahydro-7-mechyl-5-phenyl- 
l,A-ben20Chiazepine 1,1 -dioxide, znp 138*140 

30) (+-) -£i5.-3-Butyl-3-ethyl-2, 3,4,5- cecrahydro-7-iBechoxy-5-phenyl- 
l,4-ben2othiazepine, lighc yellow oil; 

31 ) (+ - ) -Trans- 3 - Butyl - 3 - e thy 1 - 2 , 3 , 4 . 5 - te trahydro - 7 - me thoxy - 5 - phenyl - 
1,6 -benzo chiazep ine. lighc yellow oil; 

32) -Cti-S-Bucyl- 3- echyl- 2, 3.4,5- tetrahydro-7.me thoxy- 3 -phenyl- 
1.4-benzochiazepine 1.1 -dioxide, mp 113-115°C; 

33) (+-)-£i&-3-Bucyl-3-cchyl.2,3.4,5-cecrahydro.7-mechoxy-5-phenyl. 
1,4-benzochiazepine 1-oxide, np 103-105^C; 

34) (+- ) -Trans- 3 - Butyl - 3 - e thy 1-2.3.4,5- ce cr ahydr o - 7 - me choxy- 5 - phenyl - 
1,4-benzochiazepine 1.1-dioxide hydrochloride, mp 199-201^C; 

35) (+->-liaiis-3-Bucyl-3-echyl-5-phenyl-2.3.4.5-tecrahydro-1.4. 
benzothiazepine 1-oxide, mp 98»101^C; 

36) (+-)-l£axi£-3-Butyl-3-ethyl-2.3.4,5-tetrahydro-5-phenyl-1.4. 
benzothiazepine 1-oxide, mp 133-136°C; 

37) (+-)-£is-7-Chloro.3-bucyl.3-echyl. 2,3,4, 5-tetrahydro-5-phenyl- 
1,4-benzothiazepine 0.4 coluene, lighc yellow oil; 



38) (+-)-l£aiXS.-7-Chloro-3-bucyl.3-echyl-2,3.4.5- tetrahydro-3-phenyl- 
l,4.benzothia^epine 0.3 toluene, light yellow oil: 

39) r+.).lEana-3-Butyl.7.Chloro-3-echyl.2,3,4.5-Cecrahydro-5-phenyl- 
1,4-benzochidzepine 1.1-dioxide. mp 100-102^C: 

3lf 
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40 ) (+ -.) -Irana - 3 - Butyl - 3 . e chyl - 2,3.4.5-tet rahydro - 5 • (4 - me choxyphen- 
yl)-l,4.benzochiazepine 1,1-dioxide hydrochloride, mp 194-196^0; 

41) ( + -)-lran£-3-But:yl.3-echyl-2.3,4.5-cetrahydro-5.(4-colyl)-l,4* 
benzothiazepine 1,1-dioxide hydrochloride, inp 204-206^C; 

^2) (+-)-£l£-3-Butyl-3-ethyl-2,3,4,5-tetrahydro-5-(4.colyl)-1.4. 
• benzothiazepine 1,1-dioxide, mp 155-156C; 

43) (+-)-£is-3-Butyl-3-ethyl-2,3.4,5-cecrahydro.5.(4.|nechoxyphenyl)- 
l,4*benzothiazepiiie, mp 75-77°C; 

44 ) (+- ) - Cis . 3 - Butyl - 3 - e thy 1 - 2 . 3 . 4 . 5 - te t rahydro - 5 - ( 4 - me thoxypheny I ) - 
1,4-bcnzothiazepine 1,1-dioxide, mp 109-111®C; 

^5) (+-)-Cis-3-Butyl-3-ethyl-5-(4-fluorophenyl)-2,3,4.5-cecrahydro. 
1,4 -benzothiazepine, mp 76-78^C; 

46) (+-)-l2:ans-3-Butyl-5-<3,4-dichlorophenyl)-3-ethyl.2.3.4,5-tetra- 
hydro- 1.4. benzothiazepine, mp 98-100°C: 

47) (+-)-T£aTis-3-Butyl.5-(4-chlorDphenyl) -3-ethyl-2,3,4.5-uecrahydro. 
1,4 -benzothiazepine 1,1-dioxide hydrochloride 0.3 H^O. 
mp 178-180°C; 

48) (+-)-Cis-3-Butyl-5-(4.chlorophenyl)-5-echyl-2.3,4.5.cetrahydro- 
1.4-benzothiazepine 1,1-dioxide hydrochloride, mp 186-188*^0; 

49) lEajls-3-Butyl-3-cchyl-2,3,4,5-tetrahydro-5-(3-nitrophenyl)-1.4. 
benzothiazepine 1.1-dioxide, mp 139-142°C; 

50) Trans- 3 - Butyl . 3 - ethyl • 2 . 3 , 4 , 5 - te trahvdro - 5 - (4 - ni tropheny 1 ) -1,4-' 
benzothiazepine 1,1-dioxide, mp 139-142°C; 
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51) (+-)-Iian£-5-(A-Bcn2yloxyphenyl)-3-butyl.3-echyl-2.3.A,5. 
tetrahydro-l.A-benzochiazepine 1.1-dioxide, mp 94.95°C; 

52) (+-)-Cia-5-(4-Ben2yloxyphenyl)-3-butyl-3.ethyl.2.3,4,5-tet:ra- 
hydro-l.A.benzochiazepine 1,1-dioxlde. np 137-138^0; 

53) (+-)-lEfina-5-(A.Benzyloxyphenyl).3.butyl-3-€thyl.2.3,4,5-tetra. 
' hydro-1.4.benzochiazepine, mp 97-98®C; 

54) (+-)-l2:ans.3-t4-(3-Bucyl-3-cthyl.2,3.4,5-cecrahydro.l,4.beiizo. 
thiazepin-5-yl)phenoxyJpropanestilphonic acid 1. 1-dloxide. 
mp 270*^0 (dec); 

55) (+-)-lcan£-3-Buryl-3-et:hyl-2. 3,4.5- tecrahydro. 5.(2- fluorophcnyl)- 
I,4.benzochlazepine 1.1-dioxidc hydrochloride, mp 194-196**C: 

56 ) (+. ) -lEfllli- 3.Butyl - 3 - e thy 1 • 2 , 3 , 4 . 5 - ce crahydro- 5.(3- f luorophenyl) - 
1.4-beiizothiaaepinB l.l-dioxide, mp 143-145°C; 

57) (-•"-)-£is-3-Bucyl-3.ethyl-2,3,4.5-cetrahydro.5-(4-pyrldyl).1.4- 
benzothiazepine l.l-dioxlde, mp 121-123°C; 

58) (-•"•) -lEan&-3-Butyl-3.ethyl. 2. 3,4.5- tetrahydro-5-<4-pyridyl) -1,4- 
benzochiazeplne 1.1-dioxide, mp 110-111°C: 

59) (+- ) - Cl£- 3 -Butyl - 3 - ethyl - 2 . 3 , 4 . 5 - te trahydro -5^(4. tr if luorome thyl - 
phenyl). 1.4-benzothia2epine 1.1-dioxlde. mp 64-65^0; 

60) {+-)-liSllS-3-Butyl-3-ethyl-2.3,4,5-tecrahydro-5-(3.crifluoro- 
mechylphenyl)-l,4-bensochiazcpine 1,1-dioxide, mp 110-112®C: 

61) (+-)-lEfiIl£-3-Butyl.3-ethyl-2. 3.4. 5-cecrahydro-5. (3. 4-dif luoro- 
phenyl)-!, 4-bcn2othia2epine 1.1-dioxice, mp 205.215**C; 




wo 98/40375 



PCTAJS98/03792 



62) (-<->-Ixans-3-Butyl-3-ethyl-2.3.4,5-tccrahydro.5-(2.4-difluoro. 
phenyl) -1, 4 -benzothiazepine 1,1 -dioxide, mp 97-99**C; 

63) (+0-Irans. 3. isopentyl-3-echyl- 2, 3,4.5- cecrahydro-5- phenyl- 1,4- 
benzochiazepine 1,1-dioxide, mp 86-87®C; and 

64) (+•)-£!£- 3- lsopentyl-3-ethyl. 2,3,4, 5-cetrahydro-5-phenyl-l, 4- 
b«nzothiazepine 1,1-dioxide, mp 123-125°C. 



r ■ > - (RR^ ^ 3 > butvl - 3 - e thv 1 ? . 3 6 . 5 • te crahvdro - 5 - 
phenyl '1.4-ben2othiazeDing 1 Ldio^fi de hydrochloride 



2) (+-)-lraiis-3-Bucyl.3-ethyl-2,3.4,5-cetrahydro-5-phenyl-l,4.benzo- 
chiazepine 1.1 -dioxide, mp 98-100^0; 

3) - (0-Irans.3-Hethyl-3-propyl-2.3,4.5-tecrahydro.5-phcnyl-l,4. 

benzochiazepine 1,1-dioxide, mp 129-130°C; 
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1. A compound of fotnula (I) 



vhereln 




I is an inceger of from 0 to 4; 
m is an integer of from 0 Co 5; 
n is an integer of from 0 to 2; 

R and R' are atoms or groups independently selected from halogen, 
nitro, phenylalkoxy. C^^^ alkoxy. C^_^ alkyl and .0(CH2)pS0^R" 
wherein p is an integer of from 1 to and R" is hydrogen or C^^g 
alkyl, wherein said phenylalkoxy, alkoxy and allqrl groups are 
optionally substituted by one or more halogen atoms; 

4 

R is a g straight alkyl group; and 
R^ is a C^^g straight alkyl group; 

and salts, solvates and physiologically functional derivatives 
thereof. 
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A compound of formula (I) as claimed in Claim 1, wherein 



n is 2; 



R is methyl, ethyl, n-propyl , or n-butyl; and 



R is ethyl, a- propyl,* or d- butyl; 



3. 



. 4. 



5. 



6. 



7. 



and salts, solvates and physiologically functional derivatives 
thereof. 

A compound of formula (I) as claimed in Claim 2. which compound 
is in the trans configuration as herein defined, or a salt, 
solvate, or physiologically functional derivative thereof. 

A compound of formula (I) as claimed in Claim 3, which compound 
i s tranp- 3 - butyl - 3 - e thy 1 - 2 . 3 , 4 , 5 - 1 e trahydr o - 5 - pheny 1-1,4- benz o - 
thiazepxne 1.1 -dioxide, or a salt, solvate, or physiologically 
functional derivative thereof. 

The compound of formula (I) claimed in Claim 4. which compound is 
in the (RR) - , (SS)-. or (RR.SS) - form, or is a salt, solvate, or 
physiologically fxmctional derivative of any thereof. 

(-)-(RR)-3-Butyl-3-ethyl-2,3.4 .S-tctrahydro-S-phenyl-l^-benzo- 
thiazepine 1.1-dioxide or a salt, solvate, or physiologically 
functional derivative thereof. 

(-)-(RR)-3-Butyl-3-ethyl-2.3,4.5-tetrahydro-5-phenyl-l,4-ben20- 
thiazeplne 1,1 -dioxide 



(+-)- (RR,SS) -3- Butyl- 3-ethyl -2 .3.4.5- tetrahydro- 5 -pheny 1-1.4- 
benzothiazepine 1,1 -dioxide or a salt. solvate, 
physiologically functional thereof. 
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9. (+-)-(RR.SS)-3-Butyl.3-ethyl-2.3,A,5-cecrahydro-5-phenyl-X.4. 
benzothiazeplne X»l*dloxlde 
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1. A polymeric or oltgomcric bile acid, prepared by 
polymerization of a monomeric bile acid of the fonnula 



m which 

G is a free bHe acid or its aUcali metal saJt or a bile acid 
havmg rings A. B. C D esterified on ring D and 
which is bonded via its ring A, B or C, to the group 
'*» 

X is a bridge group and 

A is a polymcrizable, ethylenicaDy unsaturated 
group, or by copolymerization with a monomer 
containing a pojymcrizable, cthyJcnically unsatu- 
rated double bond, 

or by copolymerization with N-vinylpyrroKdonc or 
its derivatives* 
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and/or by copolymcrizadon with ethylcnicaUy unsat* 
urated dicarboxylic anhydrides and ethylesically 
unsaturated dicarboxylic acids each having 2 to 6 
carbon atoms; their esters or half estezs. esters 
being understood as alkyl esters haying 1-6 carbon 
atoms, cycloalkyl esters having 5 to 8 carbon 
atoms, benzyl esters or phenyl esters. 

2. A polymer or oligomer as claimed in claim 1, 
wherein 

G is a free bile acid or its aJkali metal salt or a bile acid 
estcrified on ring D and which is bonded via its 
ring A, B or C, to the group X to which the for- 
mula n applies 



10 



IS 



in which 
Y is adjacent to G and Is 



o o 
u II 
— O— . or — MR*— C— , 



20 



25 



» (Ci^2)-alkylcnc or (C7-Ci3>aralkylcne, where 
individual methylene groups in the alkylene chain 
of the alkylene or aralkylene radical can be re- ^ 
placed by one or more groups selected from 
-0-, -MR'-. 



— NR'— C— . — O— C— and — NR'— C— NR-— . 



35 



o and p independently of one another are zero or U 
where o and p are not stmultaneonsly zero* 

A is an ethylenically unsaturated group, of the for- 
mula 




(III) 



in which 

to independently of one another are hydrogen, 
OH. NH2or an OH group protected by an OH 
protective group and one of the radicals R^to R*is 
a bond to the group X, where this bond starts from 
the positions 3 (R^ or R*) or 7 (R^ or lU), and the 
other position 7 or 3 in each case carries an OH 
group or a protected OH group» 
B is —OH. --O-atkali metal. — O-alkaline earth 
metal. — O— (Ci-Ci2>-alkyU — O-allyl or — O-ben- 
zyl where alkyl is either n-alkyl or iso-alkyi and 
where the ester group formed 



is an ester which can be saponified both by acid and 
by base» 
Y is — O— , — NR'— . 



o 

n 



o 

II 

— NR'— C— , 



2 is (Ci-Ci2>alkylene, (C7-Cn)-aralkyiene, where I 
to 3 methylene groups in the alkylene chain are 
replaced by the groups — O— , — NR', 



II 

C- 

II 
o 



CH2«=C— R2— » 



— NR'— C— . — O— C— , 



— NR'— C— NR"" 

n 
o 



50 



and o and p independently of one another are zero or U 
where o and p are not simultaneously 2enx 
Ais 



in which 
Rl is hydrogen or CH3 and 
R2is 



35 



o 
Q 

^NR*-"C— . 



O 

u 



— O— , — NR' — or a sxngie bond, where the carbonyt 
groups are adjacent 10 the C — C double bond, 

R' and R" independently of one another are hydro- 
gen or (Ci-Cfi)-aIkyL 

3. A polymer or oligomer as claimed xn claim 2, 
wherein 

O corresponds to the formtila ni 



.Cr. 



R» 

or CHjssC— R2— . 



60 
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where 

R' is hydrogen or CHj and 
R31S 



o 
II 



— NR' — or a single bond, in which R' and R" indepen- 
dently of one another are hydrogen or (C|-C6>alkyl. 



in 
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4. The polynaeric or oHgomeric bije acid of claim 1, 
wherein said monomer containing a poimerizable. cth- 

ylenicaUy unsaturated double bond is a monomer of f ' S 5? ?' ^ 

formula IV HjC^C-C-NH-D^-NH^C-OriCH, 

5 

r9 (TV) in which 

I _ ,p R' is hydrogen or methyl and 

'^'^^^ " D is ~(CHE),»— , 

, , , where 

"^^iV u . . 10 mis I to 10 and 

» hydrogen or methyl and e is hydrogen or OH. 

10. A pharmaceutica] composition comprising a com- 
pound of claim 1 and a phannaceutxcally acceptable 
o o o carrier. 

^c-.0— R». — c—NR'^RiJ c— rW polymer or oligomer as claimed in claim 5. 

wherein the weight-average molecular weight is bc- 
^-RW. hydrogen halogen -SO3H, or and 100,000 g/moL 

— O — (CH2— CH20)«R** polymer or ohgomcr as claimed m claim 12, 

in which wherem the weight-average molecular weight is bc- 

R" is hydrogen. (C,-C,o>-aIkyU (C|-C,o>monohy. " ^ 60,000 g/moL 

drojsyalkyl or -KCHzCHi-O-)^*^ V'LPp^y^^^ or obgomer as claimed in claim 3, 

Ki2, R.3. R,3. Ri6„, identical^r dWerentand llIkvT'i^anvT^^^ -^C.-Ctf- 

are (Ci-Cio>aikyl, ^^^}* ZT^^^y^ or — O-benzyL 

R»* is (Ci-Ci8)-alI(yl and } . polymer or oligomer as clahned in claim 3, 

n is I to 50 ^ whcrc^i R3 to R8 independently of one another are 

5. A polymer or oKgomer as claimed in claim 1 n^'^'^^f^ OH group protected by an 

wherein^the weight-avfrage molecular weightT up fte'^r' ^^"P^'^k ""i^l 
250 000 g/mol ° ^''^"P ^* ''^m the 

e! A polymer or oligomer as claimed in claim 1 ,0 IT^i,^' °' ^ 5^''*'' the /^-position, 
wherein in the case of lopolyme« the moh^rtS of X or a^^^^^^^^ "^""^ ^" 

t::r3l«T^^^^^^ — ^ 2«^^^Vb^S "^T^^^^ ^ 

c^cdyj^tion ^ ethylenidly poly™««rated ,6. A ^yLr or oligomer as cUaned « cUi„ 4. 

li A 1 • J • , - - wherein the monomers are compounds according to the 

8. A polymer or ohgomcr as churned m claim 7, formula IV (meth)acryHc acidT (mcth^acrvlic «nd 

dmvatives. roHdone and its derivatives. 

wher^n Sl^nLli^vf ^^"^u "-f^*^ polymcric or oligomeric bfle acid of claim 4. 

Tf ^Tfo™^^ "^"^ '^'^"^ "^^^ is^chLrine. bromine, or iodlS^ 

45 



50 



55 



60 



65 
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EXAMPLE 1 




48 g (122 mmol) of 3a,7a,I2a-trihyciroxy-24-aor-23- 
cholanic acid (=aordiolic acid\ 200 ml of formic acid and 
1 ml of perchloric acid (60%) are stirred at 30* C. for 1.3 
hours, the mUuire is cooled to room temperature, 160 ml of 
acetic anhydride are added and the mixture is stirred for a 
further 15 minutes. It is poured onto l.S 1 of water and the 
solid constituesis are filtered off with suction and washed 
with 11 of water: The residue is dissolved in 700 ml of ether 
and washed three times with water. The organic phase is 
dried (MgSOJ and concentrated. Yield S2 g (89%) of 
Example 1. 

MS (FAB. 3-NBA/Ua) C3«H9808(478). 48S (M<fUn 



EXA14PLE2 




S g (10.4 mmol) of Example 1 are dissolved in 20 tnl of 
trifiuciroacetic acid/5 ml of txifluoroacetic anhydride ai 0** C 
840 mg (12 mmol) of sodium nitrite are added in portions in 
the course of one hour. The mixture is subsequently stirred 
at 0^ C. for a fixnhex hour then at 40* C for 2 hours. The 
soludon is cooled to 0* CI again, oeotralizcd with 5N NaOH 
and extracted with dichloromcthane. The organic phase is 
dried (MgSOJ and conccninucd. Chromacogxaphy of the 
lesidue over silica gel (cydohexane/ethyl arrtwlcps?:!) gives 



38 f 
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3.1 g (67%) of Example 2. 
MS CFAB. 3.NBA/Ua) CuHsaNOe (445), 452 (M+LT) 



EXAMPLES 



stincd at room umperatuic for 18 hours. The reaction 
znixture is concentrated and the residue is chromaiographed 
over silica gel (dicUoroxncthane/mcthanoN 8:2). 320 mg 
(56%) of Example 4 arc obtained. 
MS (FAB/B-NBA) C^H^^^O^ (451). 452 (M+IT) 

EXAMPLE 5 



OBCO'** 




50]H 



1.5 g (337 mmol) of Example 2 and 5 g of KOH axe 
dissolved in 50 ml of eihanolAvaier (=1:1) and the solution 
is heated under reflux. When the reaction has ended (moni- 30 
toring by thin layer chromatography), the ethanol is stripped 
off and the residue is washed with ether. The aqueous phase 
is addified with 2N HO and extracted three times with ethyl 
acetate. The combined oiganic phases are dried (MgS04) 
and concentrated. L25 g (97%) of Example 3 are obtained. 35 

MS (FAB, 3-NBA/Ua) QoH3e03(380). 387 CM+LT) 

EXAMPLE4 



340 mg (53%) of Example 5 are obtained from 500 mg 
(12.67 mmol) of norcbolic acid and 450 mg (836 mmol) of 
taurine by the process described for Exaoq>le 4. 

MS (FAB, 3-NBA) CasH«NO,S (501), 502 (M+IT) 

EXAMPLE6 




500 mg (12.87 mmol) of 3ot,7a,12a-tiibydraxy-24-nor- 
23-cfaolamc acid and 370 mg (36 mmol) of N-mcthylmor- 
phoHnc are dissolved in 20 ml of THF. 0J4 ml (36 xmnol) 
of ethyl chloxofonnate ts added at 10° C. AAcr 15 minutes, 
a solodon of 270 ing (36 mmol) of glycine in 5 m! of IN 
KwOH is added dropwiae. The mizQire is subsequently 



65 



10 g (253 mmol) of noxcfaolic add are dissolved in 50 ml 
of pyridine. Z6 ml of methancsulfonyl chloride are added 
dropwise at 0" C The reaction nujctnre is then stined at 
room temperature for 3 hours. It is poured onto Ice^water 
and extracted three rimes with ethyl prrt atf. The ojganic 
phase is dried (MgSO^) and concentrated. The crude produa 
is my M al Hr e d from diisopropy] ether, filtered off with nic* 
tion and then dried in vacuo. 11^ g (93%) of Example 6 are 
obtained. 
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MS (FAB, 3-NBAAJa) Ca^H^O^ (472), 485 (M+ILT 



EXAMPLE? 



,0H 



8.0 g (18.5 mmol) of Example 7 are bydrogenated with 
hydrogen id 220 ml of ethyl acetate in the pccsenoe of about 
SO mg of 10% Pd/C When the jeaction has ended, the 

catalyst is filtered off and the iiltratc is concentrated. Chro- 
matography of the residue (methanol/tiiethylaniicc= 95:5) 
gives 6.0 g (80%) of Example 8. 

MS (FAB. 3-NBAilia) C24H4,N04 (407). 414 (M+LT) 

EXAMPLE9 
OK 




38.7 g (81.9 mmol) of Example 6 and 6.9 g (106 mmol) 
of sodium azide are stxxred in 350 ml of dimethylfonnamide 
at 130" C. for 2.5 hours. After cooHag, the mixture Is poured 
onto 1.5 1 of ice- water and extracted three times with ethyl 
acetate. The organic phase is dried (MgS04) and concen- 
trated. The crude product is esteriiied in a methanolic 
hydrochloric add solution, prepared from 100 ml of metha> 
nol and 14 ml of acetyl chloride, at room tcmperaoire for 2 
hours. For working up, the mixture is partly concentrated 
and the product is poured onto 1 1 of water and extracted 
three times with ethyl acetate. After drying and conccntia> 
tion of the organic phase, the crude product is chromato- 
graphed over silica gel (cyclohexane/ethyl acctate=6:4). 9.0 
g (25%) of Example 7 are obtained. 

MS (FAB, 3-NB AA-iQ) C^^HajNaO* (433). 440 (M+U^ 



35 



4.3 g (8.6 nmiol) of the mesylate (c£ EP-A-0 489 423) are 
heated at 100 to IKT C. in 80 ml of dxy DMF with 0.42 g 
(8.6 mmol) of sodium cyanide for 3 boors. The mixture is 
poured onto ice-water and extracted with ethyl acetate, and 
the residue from the organic phase is filtered over silica geL 
(Ethyl acetate/beptane=2:l). 890 mg (25%) of nitiile are 
obtained. 

MS (FAB, 3-NBAA-ia) C^^jNO^ (431), 438 (M+LT) 



EXAMPLES 




45 



50 



55 




COOCHi 




OMb 



60 
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1.5 g (3.48 mmol) of the nitrile from Example 9 are 
bydrogenated in 1(X) ml of methanol with addition of 10 ml 
of concentrated ammonia solodcm and 1 g of 5% strength 
rhodium-on- AI3O3 under 140 bar at 50" C for 24 hours. The 
catalyst is filtered off with suction, the filtrate is concentrated 
and the residue is purified over silica gel {CHiCyMeOW 
concentrated NH, solution=l(X):15:2). 1.1 g C73%) of asuxB 
(Example are obtained. 

MS {FAB» 3-NBAAJa) C2aH«sN04 (435). 442 (M+LT) 



3V 
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EXAMPLE llA 




are obtained. 

MS (FAB, 3.NBA/Ua) CjjHajNOjSia (596), 603 
(M+LT) 



ID 



OOOCHi 



OSiMci 



15 



30 



Acer' 




270 mg of dry zinc iodide are added to 9 g (21.4 znmol) 
of IcEtone (see equation 4) under aigon in SO ml of diy 
dichiorometbane, and 10 m] (3^ equivalents) of trimethyi* 
sDyl cyanide arc added In portions, while cooling with ice. 
After about 1^ hours, the reaction has ended. The residue 
which remains after concentration is purified with n-hep- 
tanc/cthyl acctate=10:l over silica gel. 12.1 g (85%) of the 
product arc obtained as a colorless oil which predominantly 
(>9:1) comprises one stereoisomer. 

MS (FAB, S-NBAAjO) Cj^H^OaSia (664), 671 
(M+LT) 




OH 



30 



20 g (42 mmol) of methyl ketone (cf. equation 2) arc 
dissolved in 400 ml of methanol, 2.48 g (64 mmol) of 
sodimn borohydride are added and the mixture is stixred at 
room temperature for 45 minutes. After addition of 400 ml 
of water, 2N HQ is carefuUy added until the pH reaches 3. 
The mixture is concentrated, water is added again and the 
mixture is extracted with £A. The organic phase is dried and 
concentrated, and the residue is duomatograpbcd over silica 
gel (cyclohexaneyethyl acetate 1:1). 
Yield: 15,1 g (75%) 

MS (FAB, S-NBA/LiQ) C„H^^O^ (478). 485 (M+U^ 
EXAMPLE 12B 
OH 




2.1 ml (27.4 mmol) of trifluoroacetic add are first added 
to a suspension of 1.036 g (827.4 mmol) of sodium boio* 
hydride in dry THF, the mixture is stirred for 15 minmes and ® 
12.1 g (18.2 nunol) of the nitrile from Example 11 A in 40 
ml of dry THF arc then added, while cooling with ice. After 
24 hours at room temperacnre, the mixture is woriced op by 
addition of water and ether, the organic phase is extracted by 
shaking with hydrogen-carbonate solutioo and the residue is 65 
puzified by chromatogrsphy with (^^(^j/CHgOH/concen- 
izatBd NH, 8oltttiosBl0Q:10:1.5. 7.83 g (48%) of the 



15.1 g (31.5 mol) of alcohol (Example 12A) are dissolved 
in 250 ml of dichloromethane/22Q nd of pyridine, 4 g (35 
mmol) of methanesulfonyl chloride arc added at (T C and 
the mixture is stirred at room temperature for 2 hours. Feu* 
working up, water is added and the mscture is extracted with 



wo 98/40375 



PCTAJS98/03792 



ethyl acetate. After drying and concentration of the ethyl 
acetate phase, 17.5 g of (quatemaiy) mesyl compound, 
which can be reacted witboot fxxrthcr purification, are 
obtained. 

MS (FAB, 3-NBA/Lia) C2jjH4409S (556). 563 (M+LT) 
EXAMPLE I2C 



AcO* 




dimethyl sulfide is added. The icacdon mixture is concen- 
trated and the residue is cbromatographed over silica gel 
(cyclohcxanc/cthyl acelate=7.3). 5.S g (44%) of aldehyde 
are obtained. 

MS (FAB, 3-NBAAja) C^H^O^ (462), 469 (M+LT) 
EXAMPLE I2E 



to 



15 



Actf 




CHi 20 




OR 



30 



18 g (32.3 mmol) of Example I2B and 80 ml of diazabi- 
cycloiindcccnc are dissolved in 400 ml of DMF. The mixture 
is stiircd at 100° C. for 16 hours. After cooiiog. the reaction 
mixture is concentrated and the residue is chromatograpbed 
over silica gd (cyclohexanc/ctbyl acetate=7:3). The yield is as 
9.6 g (64%). 

MS (FAB, 3-NBA/Ua) C„n^O^ (460). 467 (M+Li*) 
EXAMPLE 12D 

40 



The aldehyde Example 1 2D is oxidized to the free C-20- 
carboxylic acid Example 1^ by Jones oxidation (J. Chem. 
Soc 1953, 2548). 

MS (FAB, 3.NBA;U0) C^^H^nOn ("^78), 485 (M4Li^ 

EXAMPLE 12F 



OH 






13 g (28.2 mmoI) of Example 12C are dissolved in 100 ml 
of dichloromethaoe, 10 ml of pyxidine are added md the 
mixtuxc is cooled to -60° C Ozone is passed in, wfaHe 
stxrring, until a bine coloraiion is obtaised. Tbt tnixture ia 
then flushed with Nj and warmed to room temperature, and 



550 mg (1.15 mmbl) of iSxample 12£ aiedissolved in 20 ' 
ml of ethanol. 10 ml of 2N NaOH are added and the mixtnre 
is stirred at room temperature for 24 ho\irs. Water is added 
and the organic solvents are stripped off. The pH is faroaght 
60 to 3 to 4 with 2N HQ. Thereafter, the mixnse is concen- 
trated completely and the residue is chromatographed over 
sfiica gel (CHayMeOKeai:!). 270 mg (67%) of product an 
obtained. 

MS (FAB, S-NBA/LiO) OJ^y^Os (352), 359 OMT) 
EXAMPLE 13 



313 
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OH 




OMe 




OMe 



2.0 g (5.01 mmol) of 3a,7a,12a-t7ibydroxy-24-iiOF-23- 30 
diolanic acid, 2.1 g (4.98 mmol) of metfay] 3p-axnino> 
7ot,12a-d2hydroxy-24-cholanale (cf. EP-A-0 417 725), 136 
g (10 mmol) of bydroxybezuotiiazolc and 1.04 g (5.4 mmol) 
of dicyclohexylcarbodiixmdc arc stiired in 100 ml of dry 
tetxabydrofuran at room temperature for 24 houis. The ^5 
xcaction mixture Is coccenaated and the residue is cfaro- 



matographed over silica gel (chlorofoTin/methanoI=85:15). 
3.0 g (75%) of Example 13 are obtained. 
MS (FAB. 3-NBAilia) C49H79NO8 (798), 805 (M+U*) 
Examples 14 to 31 of l^les 1 to 3 are obtained analo- 
gously to Example 13 (reactive — X— <j2 derivatives are 
described in EP-A-O 489 423 or EP-A-0 417 725). 



TABLE 1 




X— G2 



-X-G2 



MS (FAB. VNBAAiO) 



14 




OMe 
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TABLE 1-costiiiucd 




fil. -X-G2 MS (FAB. 3.NBAAia> 




C»HnNO,a(88<). 



CsJInNO»(898X 



C4,H79NO,<782K 



C*»H„N0|(812>, 



CssHnNOAiTO). 
979(M-»Li«) 
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TABLE 3 




MS (FAB.3-J4BA/UCI) 



C,H„NO|<756X 
763 (M4U*) 
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3fS 
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OMe 




^cWo;L^4^^^^ MS CPAB. .^^^a, C^VO. (784,. 79. (M^^ 

pwpiuiei, Mte«d off with Mction.,wa$hed with «W 
*«d ffl «cuo. 25 g (85%) «f Enample 32 aie oKa 



3T7 
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6,^ 
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Examples 64 to 69 of Table 10 are obtained analogously 
to F^a^^r^*^ 32. 

TABLE 10 




(Tfae fice valency of Gl Ift not tbowB in ihz foQowiBg fonnalae) 
Bk. Ol— MS CRAB. S-NBAAIQ) 




yo7 
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Ibe sodium salts of Example 32 and sSl die examples of 
Dables 4 to 8 and 10 can be pxepaicd. The compound is 
ifissolvcd in mcthanoU aa equimolar amoont of IN aqueous 
NaOH is added and the nnxtnie is then cvi^azaied in vacoa 
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10 



1. A bile add derivative of tbe fonmila E 

wherein G, is MnVf^ via the side chain on atom No. 17 with 
the bonding member X to atom Na 3 of and G^ is a 
radical of the formula II 



15 




3S 



Sn which 
Z is one of the following xadicals 

CH— CHi— Oft— . CH— Cft— , 



or a single bond, 
R(l) is H. an alJcyl nu£cal having 1 to 10 carbon atoms or 

an alkeny] radical having 2 to 10 carbon atoms, 
R(2), R(3), R(4), R(5) are independently H, OH or 
R(2) and R(3X or R(4) and R{5) together farm the oxygoi 

of a caibonyl groups 
Xisasinglebondor a bridge member of the formula in 50 



43 



Ul) tO) U3) 



S5 



hi v^ch 



A is an alley lene chain, wfaidi is branched or onbra n c h ed, 
and which is optionally int euupt ed by — O— S , 
or pheoylene, the Unkage of the phenyl ring being in the «o 
ortho-, meta- or para-position and the diain comprising 
2 to 12 chain membecs, 

B is an alkylcne chain which is branched or unbranched. 
and which is optionally istempted by — O — , — , 
or phenylene, the linkage ofthe phenyl zing being in ibe 6S 
onho-t meta- or para-position and the chain comprising 
2 to 12 chain membeiSp 



L(l), L(2) and L(3) are identical or Cerent and are 
selected from H, an alky] radical or alkenyl radical 
having up to 10 carbon atoms, a cydoalkyl radical 
having 3 to 8 carbon atoms, a phenyl radical, which is 
nnsubsticutcd or mono- to trisubstituted by F, Q, fit; 
(Cj-C4-aIkyl or (Cj-C4-alkqxy, or a benzyl radical* 
which is nnsubstituted or mono- to trisubstituted by F, 
CX Br, (|Ci-C4)-alkyl or (Cj-C^^alkoxy. 

q is 0 to 5; 

rxs Oor 1: 

s is 0 or 1; and 

tisOorU 

G3 is a raifical of the formula IV 



RTT) R(6) 




in which Z is one of the following racScals 

CH— Oh— CHa— . CH— CHj— , 



\ 



or a single bond, with the proviso that Z may be 



^CH— Oh— CHa— 

in only one of fonnulas n and IV; 
Vis— O— or 




WUHor, 

V is — CHa— or — CHr-CHi— when W is H or OH, 
Yis— OUNHL, 



/ 



or an amino acid or amino- sulfonic acid bonded via the 
amxtto group, selected fiom the group consisdng of 
— NH— CHa— CXX3H. — NH-CHj— CHje— . SOjH. 
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— K— C^2~C300H aztd — N— CHj— CHj— SOsOt 
CSh Oh 

in Much L U H» an alfcyl ladical or alkeoyl radical 
having up to 10 carbon atoms, a cydoalkyl ladical 
hanng 3 to 8 caiboo stoms, a pbenyl radical, wUcb is 
nnaubstitwtcd or mono- to trisubstitDtBd by F, Q, Bi; 
(Ct-C4)*aU9l or (Cs-C«)-alkoxy, or a benzyl xadical, 
which is UDsubstituted or mono- to trisnbstimted by P, 
CI. Br. (Ci-CJ-alkyl or (C2-C«)-aIkaxy, and 
R(6). R(7X R(S), R(9) are independently H. OH or 
R(6) and R(7) or RC8) and R<9) together form the oxygen 
of a c aibuuyl granp. 



Z Hie bile acid derivative of the foranila I, as ebti™»ri in 
dain 1, wherein L is an aDcenyl radical having 2 to 10 
caxbon aloms. 

3. The bile add derivative of formnla I» as daimed in 
daim 1, wherein one or more of L(l), L(2) or L(3) is an 
aDcenyl radical having 2 to 10 carbon atoms. 
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Description 

Bile acid derivatives^ processes for their preparation 
and the use of these compounds as medicaments 

5 The invention relates to novel bile acid derivatives^ 
processes for their preparation^ pharmaceutical prepara- 
tions based on these compounds and the use of the bile 
acid derivatives as medicaments* 

Bile acids have an important physiological function in 
10 lipolysis, for example as cof actors of pancreatic lipases 
and as natural detergents for solubilizing fats and fat- 
soluble vitamins. As the end product of cholesterol 
metabolism, they are synthesized in the liver, stored in 
the gall bladder and secreted from this by contraction 
15 into the small intestine, where they display their 
physiological action. The greatest proportion of the bile 
acids secreted is recovered via the enterohepatic circu- 
lation. They return to the liver via the mesenterial 
veins of the small intestine and the portal vein system. 
20 Both active and passive transportation processes play a 
role in reabsorption in the intestine. Most of the bile 
acids is reabsorbed at the end of the small intestine, 
the terminal ileum, by a specific Na*-dependent trans- 
portation system, and returns to the liver with the 
— . 25 mesenterial-., vein.^ blood- via the portal- ..vein to * . . 

secreted by the liver cells again into the bile. The bixe 
acids appear in the enterohepatic circulation both as 
free acids and in the form of glycine conjugates and 
taurine conjugates. 

30 Non- absorbable, insolubl**; v%asic, crosslink d polymers 
have been used for many years ior binding bile acids and 
utilized therapeutically n the basis of these proper- 
ties. Bile acid derivatives described in Patent 
Application EP-A-0 489 423 have a high affinity for th 
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intestinal bile acid transportation system and therefore 
allow specific inhibition of the enterohepatic 
circulation. All diseases in which inhibition of bile 
acid resorption in the intestine, in particular in the 
small intestine, seems desirable are regarded as the 
therapeutic object. For example, the biligenic diarrhea 
following ileum resection or increased blood cholesterol 
levels are treated in this manner. In the case of 
increased blood cholesterol level, a reduction in this 
level can be achieved by intervention in the 
enterohepatic circulation. The corresponding new 
synthesis of bile acids from cholesterol in the liver is 
caused by lowering the bile acid pool in the 
enterohepatic circulation. The LDL-chole sterol in the 
blood circulation is resorted to in order to meet the 
cholesterol requirement in the liver, the hepatic LDL 
receptors increasingly being used. The acceleration of 
LDL metabolism which has thus occurred takes effect by 
reducing the atherogenic cholesterol content in the 
blood. 

The object was to discover novel medicaments which are 
capable of reducing the atherogenic cholesterol content 
in the blood or of influencing the enterohepatic circul- 
ation i.n respect of increased excretion of bile acid and 
consequent reduction in the cholesterol level. 

This object is achieved by the bile acid derivatives 
according to the invention. 

EP-A-0 4 89 423 relates to dimeric bile acid derivatives 
of the formula 

G1-X-G2 

in which Gl and G2 ar linked in positions 3, 7 or 12 or 
by the side chain via the linker X. Bile acid derivatives 
in which Gl is bonded to X via positions 7 or 12 and G2 
is bonded to X via positions 3, 7 or 12 or the side chain 
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are not described in the examples of th European Patent 
Application cited. 

The invention therefore relates to bile acid derivatives 
of the formula I 

Gl - X - G2 1 
in which Gl is a radical of the formula II 




(II) 



in which 

Y has the following meaning: OKa, in which Ka is an 
alkali metal, alkaline earth metal or quaternary 
10 ammonium ion, 

-OL, -NHL, -NLa, 

ah amino acid or aminosulf onic acid bonded via the 
cunino group, such as, for example 

-NHCHjCOOH, .NHCH2CH2SO3H. .NCH2COOH. -NCH2CH2SO3H 

CHg CH3 



and (Ci-C^)-alkyl esters, alkali metal and alkaline 
earth metal salts and quaternary ammonium salts 
thereof, and in which L is 

H, an alkyl or alkenyl radical Slaving up to 10 
carbon atoms, which is branched or unbranched, a 
cycloalkyl radical having 3 to 8 carbon atoms or a 
phenyl or benzyl radical, which are nnsubstituted or 
mono- to trisubstituted by F, CI, Br, (C^-C,) -alkyl 
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or ( C J-C4 ) -alkoxy , 
R* is H, an alkyl or alkenyl radical having up to 10 
carbon atoms, which is branched or unbranched, a 
cycloalkyl radical having 3 to 8 carbon atoms, a 
benzyl radical, a biphenylmethyl or a triphenyl- 
methyl radical, 

in which the nuclei are unsubstituted or mono- to 
trisubstituted by P, CI, Br, (CJ-C4) -alkyl or 
.( 0^-04) -alkoxy, or 
a radical 

O O 

B II o 

•P-OL, -S-OL or g 

II -C-L 

o o 



in which L has the abovementioned meaning, 
to R*, R^ and R' or R* and R' in each case together 
being the oxygen of a carbonyl group, or indi- 
vidually and in each case independently of one 
another being 

O O O OL O 

D 0 I i B 

H, .QT. -ST. -NHT, O-C-T, -S-C-T. -NH-C-T, -O-P-OT. -O-S-OT. -T 




in which T has the meaning of L or is a free valency 
for bonding the group X, 

and ..in- which in total, only one free valency starts 
from Gl for bonding the group X, 
X is a single bond or a group of the formula III 

O O 

n n 

.KN),-A-N-C.(CH2)^.C-VN.|BV 



in which 
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A and B are alky lane chains, which are branched or 
unbrmched, it being poseible for the chaine to 
be optionally interrupted by -O- or 
L*, and L' are identical or different and 
have the meaning of L and 
g is zero to 5, 
r is zero or 1, 
8 is zero or 1 and 
t i3 zero or 1 and 




(IV) 



in which 

Z is a free valency to the group X or has the meaning 
given under Y, 

R* is a free valency to the group X or has the meaning 
15 given under and 

R^ to R" have the meaning given under R^ to R*, and in 
which in total only one free valency starts from G2 
to the group X. 

The compounds according to the invention have a high 
20 affinity for the specific bile acid transportation system 
of the small intestine and inhibit bile acid absorption 
in a concentration-dependent and competitive"mannef . The 
compounds according to the invention furthermore are not 
themselves absorbed and thus do not enter the blood 
25 circulation. The enter ohepatic circulation can be inter- 
rupted very specifically and efficiently by application 
of this principle of action. 



By using the compounds according to the invention, it is 
possible to r duce the amount of bile acids in th 
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nterohepatic circulation such that a reduction of the 
cholesterol level in the serum occurs. Avitaminoaes are 
just as'^ unlikely during their use as effects on the 
absorption of other medicajnents or an adverse effect: on 
the intestinal flora. Furthermore^ the side-effects kncvm 
of polymers (constipation, steratorrhea) are not found, 
i.e. lipolysis is not adversely influenced. Because of 
the high affinity for the specific bile acid transport- 
ation system of the small intestine, low daily doses are 
sufficient, so that acceptance of such medicaments by the 
doctor and patient will be very high. 

Particularly preferred compounds of the formula I are 
those in which Gl is a radical of the formula XI 




(N) 



in which 

Y OH. 0.(C,-C4)-Alkyl. -NHCHjCOOH, 

•NCH2COOH, -NHCH2CH2SO3H, .NCH2CH2SO3H 

CH3 CH3 

-R*- is H, benzyl^ biphenylmethyl-^ formyl or acetyl, 

to R*, R^ and R' or R* and R* in each case together 
being the oxygen of a carbonyl group, or indi- 
vidually and in each case independently of one 
another being q q 

D i 

H. -OT, -NHT. -O-C-T. -NH-C-T, -T 

in which T is 

H, a branched or unbranched (Ci-C^)-alJcyl radical or 
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a free valency to bridge group X, and in which a 
total of one free valency starts from Gl for bonding 
the group X, 

X is a bond, 

-N- . 
H 

-CHjCHjNH- 
-CH2CH2CH2NH- 

O O 

II 8 

.(CH2)n.N-C-(CH2)„-C-N-(CH2)o- 
H H 

where n is 2 or 3, m is 1 to 4 and o is 2 or 3, and 
G2 is a radical of the formula IV 




(IV) 



in which 

Z is a free valency to- group X or has the- meaning 
10 given above under Y, 

is a free valency to group X or has the meaning 
given above under and 
R' to R*° have the meaning given above under R^ to R'r 

in which only one free val ncy starts from G2 to the 
15 group X* 

The invention furthermore relates to a process for the 
preparation of compounds of the formula which 
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b) 



C) 

10 



compri3es^^^ case where X is a single bond, reacting 
suitable forms of Gl and G2 with one another by 
processes which are known in principle, or 
in the case where X is a bridge group, reacting 
«) reactive forms of Gl-X with G2 or 
P) reactive forma of G2-X with Gl 
by processes which are known in principle, or 
preparing compounds of the formula I (G1-X-G2) from 
Gl-Xl and X2-G2 by processes which are known or, 
where they are not known, by the processes described 
below in more detail, X being formed from XI and X2 
by formation of a covalent bend, in particular 
within a condensation or substitution reaction. 



20 



25 



15 a) X is a single bond 

The bile acids Gl are employed either in the free 
form or in protected form. After linking with G2, 
which is likewise present in a free or protected 
form, the protective groups are split off, if 
appropriate, and the C-24 carboxyl function xs 
converted into a derivative, if appropriate. Suit- 
able protective groups for the alcohol groups are 
expediently formyl, acetyl, tetrahydropyranyl or 
t-butyldimethylsilyl. Various alkyl or benzyl 
eaters, and also, for example, orthocsters, are 
suitable protective groups for the C-24 carboxyl 
group . 

For example, bile acid preferentially .rea/-.ts at 
position 3, but also at position 7, with activated 
forms of carboxylic acids, such as acid chlorides or 
mixed anhydrides, with addition of bases, such as 
trialkylamine or pyridine, but also NaOH, at room 
temperature in suitable solvnts, such as tetra- 
hydrofuran, methylene chloride or ethyl acetate, but 
also dimethylformamide (DMF) or dimethoxyethane 
(DUE). 



30 



35 
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The various isomers can be separated, for example by 
chromatography. The reaction can be carried out 
selectively by using suitable protective groups* 

The corresponding amino-bile acids can be converted 
into corresponding amidea analogously* Here also, 
the reaction can be carried out either with protec- 
ted or with free bile acids. 

Other compounds according to the invention can be 
linked analogously by known standard processes. 

b) X is a bridge group 

The processes specified under a) are also used to 
carry out the linking of Gl-X with G2 or Gl with 
X-G2. Here also, the bile acid portion is 
expediently employed either in protected or in 
unprotected form. 

A preferred preparation process comprises reacting 
reactive forms of Gl with reactive forms of X-G2. If 
appropriate, the linking reaction is followed by 
splitting-of f of protective groups and conversion of 
C-24 carboxyl into derivatives* 

The preparation of reactive bile acid units Gl-X and X-G2 
is shown in the following equation. 



R-0 




out 



(V) 
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(XII) (XIII) 
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out 



0-(CHj)„-MH2 



{XIV) 
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X I or X I I I 

H2N-(CH,),-0 ^ ^ I 




OUi 



(XV) 




R = H, fonnyl or acetyl, R' » H or OH, n » 2 or 3 

Compounds ""or~the~' type V~~in which tHe~ S-posltioii is 
5 protected are reacted with allyl bromide /HJinig base or 
triethylainine . If the compound V has one OH group, the 
alkylation is unambiguous; if two free OH groups are 
present, monoalkylation takes place at positions 7 and 12 
in approximately equal proportions and only traces of th 
10 dialkylated product are formed. The protective group in 
the 3-position can either be split off with sodium 
methylate or retained for further reactions- The 
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10 



15 



20 



25 



monoalkylated compounds VI and VII can b splxt with 
ozone.or with OsO./NalO, to give the aldehydes VIII and 
IX The 7-and 12-hydroxyethyl compounds X and XI are 
readily accessible from these by simple reduction, for 
example with NaBH,. The corresponding 7- and 12-hydroxy- 
propyl derivatives XII and XIII can be synthesized from 
the allyl compounds VI and VII by hydr oboration . The 
euninoalkyl derivatives XIV and XV can be prepared from 
the hydroxyalkyl compounds of the type X to XIII by a 
reaction sequence which is known in principle (mesylation 
of the primary OB group with me thane sulfonyl chloride/ 
pyridine, azide exchange with NaN, in dimethylf ormamxde, 
reduction of the azide function with hydrogen under 
catalytic conditions). Further reaction of the amxno 
functions of these compounds with succinic anhydrxde 
gives bile acid units of the type XVI and XVII. Suitable 
bile acid units furthermore are described in EP-A- 
0 489 423. 

The invention furthermore relates to the use of the 
compounds according to the invention for the preparation 
of a medicine. For this, the compounds of the formula I 
are dissolved or suspended in pharmacologically accept- 
able organic solvents, such as mono- or polyhydric 
alcohols, such as, for example, ethanol or glycerol, or 
in triacetin, oils, such as, for example, sunflower oil 
or cod-liver oil, ethers, such as, for example, diethyl- 
ene glycol dimethyl ether, or also polyethers, such as, 
for example, polyethylene glycol, or also in the presence 
of other pharmacologically acceptable- polymeria , carriers , 
such as, for example, polyvinylpyrrolidone, or other 
pharmaceutically acceptable additives, such as starch, 
cyclodextrin or polysaccharides. The compounds according 
to the invention furthermore can be administered in 
combination with other medicaments. 

The compounds of the formula I are administered in 
various dosage forms, preferably orally in the form of 
tablets, capsules or liquids. The daily dose varies in 
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the range from 3 mg to 5000 mg, but preferably in th 
dose rang from 10 to 1000 mg^ depending on the body 
weight and constitution of the patient. 

On the basis of their pharmacological properties, the 
compounds are particularly suitable as hypolipidemic 
agents. 

The invention therefore also relates to medicaments based 
on the compounds of the formula (1) and to the use of the 
compounds as medicaments, in particular for lowering the 
cholesterol level. 

The compounds according to the invention were tested 
biologically by determination of the inhibition of [^H]- 
taurocholate uptake in brush border membrane vesicles of 
the ileum in rabbits. The inhibition test was carried out 
as follows: 

1, Preparation of brush border membrane vesicles from 
the ileum of rabbits 

The brush border membrane vesicles from the intestinal 
cells of the small intestine were prepared by the 
so-callftd Mg^* precipitation method. Male New Zealand 
rabbits (2 to 2.5 kg body weight) were sacrificed by 
intravenous injection of 0.5 ml of an aqueous solution of 
2.5 mg of tetracaine HCl, 100 T 61* and 25 mg of 
mebezonium iodide. The small intestine was removed and 
flushed with ice-cold physiological saline solution. The 
terminal 7/10 of the small intestine (measured in the 
oral- rectal ~ direction, i.e. "the terminal"" ileum which 
contains the active Na*^- dependent bile acid transport- 
ation system) was used for preparation of the brush 
border membrane vesicles. The intestines were frozen in 
plastic bags under nitrogen at -80*C. To prepare the 
membrane vesicles, the frozen intestines were thaw d at 
30 •C in a water-bath. The mucosa was scraped off and 
suspended in 60 ml of ice-cold 12 mH Tris/HCl buffer (pH 
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7.1)/300 nM inannitol, 5 nM EGTA/10 mg/l of phenylmethyl- 
sulfonyl fluoride/1 mg/l of trypsin inhibitor from 
soybeans (32 U/mg)/0.5 mg/l of trypsin inhibitor from 
bovine lung (193 U/mg)/5 mg/l of bacitracin. After 
5 dilution to 300 ml with ice-cold distilled water, the 
mixture was homogenized with an Ultraturrax (18-rod, IKA 
Werk Staufen, FRG) for 3 minutes at 75% of the maximum 
output, while cooling with ice. After addition of 3 ml of 
1 M MgCl, solution {final concentration 10 mM) , the 
10 mixture was left to stand at 0»C for exactly 1 minute. By 
addition of Mg'*, the cell membranes aggregate and pre- 
cipitate with the exception of the brush border 
membranes. After centrif ugation at 3000 x g (5000 rpm, 
SS-34 rotor) for 15 minutes, the precipitate is discarded 
15 and the supernatant, which contains the brush border 
membranes, is centrifuged at 267000 x g (15000 rpm, SS-34 
rotor) for 30 minutes. The supernatant was discarded and 
the precipitate was rehomogenized in 60 ml of 12 mM 
Tris/HCl buffer (pH 7.1)/60 mM mannitol, 5 mM EGTA using 
20 a Potter Elvejhem homogenizer (Braun, Melsungen, 900 rpm, 
10 strokes). After addition of 0.1 ml of 1 M MgClj 
solution and an incubation time of 15 minutes at 0»C, the 
mixture was centrifuged again at 3000 x g for 15 minutes. 
The supernatant was then centrifuged again at 46000 x g 
25 (15000 rpm, SS-34 rotor) for 30 minutes. The precipitate 
was taken up in 30 ml of 10 mM Tris/Hepes buffer (pH 
7.4) /300 mM mannitol and resuspended homogeneously by 20 
strokes in a Potter Elvejhem homogenizer at 1000 rpm. 
After centrif ugation at 48000 x g (20000 rpm, SS-34 
3G rotor )_.f or . 30 minutes,, the. precipitate was taken up in 
0.5 to 2 ml of Tris/Hepes buffer (pH 7.4)/280 mM mannitol 
(final concentration 20 mg/ml) and resuspended with the 
aid of a tuberculin syringe with a 27 gauge needle. The 
vesicles were either used for transportation studies 
35 immediately after preparation or stored in 4 mg portions 
in liquid nitrogen at -196»C. 

2. Inhibition of Na*-dependent uptake of ['H]-tauro- 
cholate in .the brush border membrane vesicles of the 
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ileum 



20 



25 



The up«k. o£ .ub.tr.te. in th. brush border membrane 
^'eicl,. described above «,s deter^ned by -sans ot the 
.o-called «e.-=ran. tiltraticn technique. 10 ^^J^J*^ 
vesicle suspension (100 M o« Protein) were pipetted «. 
^"s onto the vail of a polystyrene incubatxon tube 
Ml ° 70 which contained th. incubation -ediu. wxtb 
Z correspindin, li<,.nds ,90 .1,. The incubation Bediu. 

Vi„.d 0 75 »1 - 0.75 uCi I'BtOl-taurocholate 
contained o./an-^ ,^ia«w i-au-ro- 

(specific activity. 2.1 Ci/»»ol)/0.S ^1 of 10 .»« tauro 
cholat./8.75 Ml of sodium transportation buffer (10 »M 
TrisC" (PB%.4./100 ^ .^nnitol/lOO ^ »acl, («a-T-P, 
or 8 75 1.1 of potassium transportation buffer (10 »H 
Tris/Hepes ,PH 7.4,/100 »H ^.annitol/lOO mM KCl) <K-T-P^ 
and BO Ml of the inhibitor solution in question a. a 
solution in Ma-T buffer or K-T buffer, depending on the 
experiment. The incubation medium va. """'l,*'"""^^ * 
po!yvinylid.n. fluoride membrane filter (SYHV tO 4»S, 
O.Xm., ■> MiUipore, Eschborn, FBG) . The transpor- 

tion Llsursment was started by mixing the vesicles with 
the incubation medium. The concentration of taurocholate 
in the incubation batch was 50 MM. After the desired 
im=ubati=n time (usually 1 minute,, the ""-POf 
Z stopped by addition of 1 ml of ice-cold stopping 
solution (10 mM Tris/Bepe. (pB 7.4)/l50 mK KCl). 

The mixture form«l was immediately "''"I^ 
suction over a r^mbrane filter of cellulose «f 
25. 0.45 Mm, 25. -m-diameter, ScMeiche^ Scbuell, 
Dassell, FKG, under a vacuum of 25 to 35 mbar. The filter 
was rinsed with 5 ml of ice-cold .topping solution. 

TO measure the uptaXe of radioactively l'^'^*'* Z";'"- 
cholate, the membran. filter v.. di.solvsd with 4 ^o£ 
the scintillator Quicksxint 361 (»ins.dr Analytic <^H 
„an«urt, and the radioactivity -«.«d 

i liquid scintillation measurement xn a ^riuax 
, xxquj.u Packard GmbH, Frankfurt, 

measuring instrument (Canberra^ Pacxara 
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FRG) . After calibration of the instrument with the aid of 
standaf.d samples and after correction for any chemi- 
luminescence present, the values measured were obtained 
as dpm (decompositions per minute). 

5 The control values were determined in each case in Ha-T-P 
and K-T-P* The difference between the uptake in Ma-T-P 
and K-T-P gave the Na*-dependent transportation content • 
The concentration of inhibitor at which the Na*-dependent 
transportation content was inhibited by 50% - based on 
10 the control - was designated the ICjo Na*« 

The pharmacological data include a test series in which 
the interaction of the compounds according to the inven- 
tion with the intestinal bile acid transportation system 
in the terminal small intestine was investigated • The 
15 results are summarized in Table 11. 

Examples 1 and 2 

..<^cj&.^ 

N H If 

150 g (0.32 mol) of methyl 3-acetyl-cholate, 500 ml of 
dimethylformamide, 125 ml of N-ethyl-diisopropylamine and 
70 ml of allyl bromide are heated under reflux for 16 

20 hours. New allyl bromide (25 ml) is added every 2 hours. 
The reaction solution is evaporated on a rotary evapora- 
tor. The residue is partitioned between water /methylene 
chloride and the organic phase is separated off and dried 
with magnesium sulfate. After coltimn chromatography 

25 (ethyl acetat /cyclohexane 1:2, silica* gel 70-200 |im) , 
the product fractions are evaporated on a rotary 
evaporator • 

Yield » 92.2 g of 7-/12-allyl mixture. 
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C,oH.«0, (504), MS 511 (M + Li*) 

The mixture was separated by fractional crystallization 
with n-heptane* 

Exaaciple 3 




1 H 1 H 



5 50 g (0.1 mol) of Example 1, 250 ml of diethyl ether and 
250 ml of water are initially introduced into the reac- 
tion vessel, while stirring vigorously. 503 mg 
(0.002 mol) of osmium tetroxide are added. The mixture is 
stirred at room temperature for 15 minutes. 53 g 

10 (0-25 mol) of sodium periodate are added in portions over 
the course of 1 hour, and the mixture is subsequently 
stirred for 8 hours, while stirring vigorously. The ether 
phase is separated off, dried with magnesium sulfate and 
evaporated on a rotary evaporator. 

15 Yieldi 47 g of crude C„H„0, (506), MS 513 (M + Li*) 

Example 3 is further reacted without additional purifica- 
tion. 




4.2 g (0.11 mol) of sodium borohydride are added in 
20 portions to 47 g (0.093 mol) o£ Example 3 and 250 ml of 
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10 



methanol at ©•C. After 2 hours at O^C, the reaction 
solution is poured onto saturated aramoniuiB chloride 
solution, the mixture is extracted 3 times with ethyl 
acetate and the combined organic phases are dried with 
magnesium sulfate and evaporated on a rotary evaporator. 
After column chromatography (ethyl acetate/cyclohexane 
1.5:1, silica gel 35 - 70 iim) , the product fractions are 
evaporated on a rotary evaporator and the residue is 
crystallized with diisopropyl ether. Yield: 25 g of 
C„H„0, (508), MS 515 (M + Li*) 



Example 5 




OU* 




'OH 



10 g (0.02 mol) of Example 1 and 250 ml of tetrahydro- 
furan were initially introduced into a reaction vessel at 
room temperature, and 40 ml (0.04 mol) of borane-tetra- 

15 hydrofuran complex (1 molar) were added dropwise at room 
temperature. The mixture was subsequently stirred at room 
temperature for 2 hours, and 25 ml of water, 25 ml of 2 
N sodium hydroxide solution and 25 ml of 35% strength 
hydrogen peroxide solution were added dropwise in 

20 succession. The mixture was subsequently stirred at room 
temperature- for a further 15 minutes. The reaction 
solution was poured onto water, the mixture was extracted 
3 times with diethyl ether and the combined organic 
phases were dried with magnesium sulfate and evaporated 

25 on a rotary evaporator. 

Yield: 8.5 g of C,oH,oO, (522), MS 529. (M + Li*) 
Example 5 was furth r reacted without additional purifi- 
cation . 
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Example 6 




10 g (0*02 mol) of Ex£anple 4 and 100 ml of pyridine are 
initially introduced into a reaction vessel at 0*C. 
1.7 ml (0.022 mol) of methanesulf onyl chloride are added 
5 dropwise at 0*C and the mixture is subsequently stirred 
at 0*C for a further 30 minutes and at room temperature 
for 2 hours. The reaction solution is poured onto water, 
the mixture is extracted 3 times with ethyl acetate, and 
the combined organic phases are dried with magnesium 

10 sulfate and evaporated on a rotary evaporator. The 
residue is dissolved in 100 ml of dimethylf ormamide, 
1.4 g (0.022 mol) of sodium azide are added and the 
mixture is stirred at 80*^0 for 2 hours* The reaction 
solution is poured onto water and the mixture is worked 

15 up as described above. The residue is dissolved in 100 ml 
of methanol, 100 mg of palladium-on-charcoal (10%) are 
added and hydrogenation is carried out under normal 
pressure for 2 hours. The catalyst is filtered off and 
the filtrate is evaporated on a rotary evaporator. After 

20 colximn chromatography (ethyl acetate/ MeOH/EtjN 10:1:1# 
silica gel 70-200 \im) , Example 6 is obtained. 
Yield = 7.3 g of C^H^NO. (507); MS 514* (M + Li*) 

Example 7 
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98.6 mg (0.001 mol) of succinic anhydride are added to 
500 mg (^.001 mol) of amino compound, 20 ml of tetra- 
hydrofuran and 4 ml of triethylamine at room temperature. 
The mixture is subsequently stirred at room temperature 
for 1 hour. The reaction solution is poured onto 25% 
strength sodium dihydrogen phosphate solution, the 
mixture is extracted 3 times with ethyl acetate and the 
organic phase is dried with magnesium sulfate and 
evaporated on a rotary evaporator. 
Yield: 580 mg of C„H„NO, (607), MS 614 (M + Li*) 
Example 7 was further reacted without additional purifi- 
cation. 

Examples 8 to 12 were prepared analogously to Examples 3 
to 7. 



Examples 8-12 



AcO 




OMe 



Example 


R" 


MS 


8 


-CB3CBO 


513 (M + IJ.*) 


9 


-CHaCHjOH 


515 (M + Li*) 


10 


-CE3CB3CH3OH 


529 (M + Li*) 


11 




514 (M + Li*) 


12 


-CHjCHjNHCOCHjCHjCOOH 


614 (M + Li*) 
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Example 13 




300 mg (0*73 nunol) of cholic acid, 330 mg (0.78 jnmol) of 
methyl 7p-amino-3a, 12o-dihydroxy-5 3-cholanate (Redely 
Bull. See. Chim. Fr*, page 877, 1949), 240 mg (0.97 mmol) 
5 of EEDQ and 0.25 ml of diisopropylethylamine are stirred 
in 20 ml of DMF at 90*C for 4 hours. After cooling, the 
reaction mixture is concentrated and the residue is 
chromatographed over silica gel (CH^Cl^/MeOH 8*2). C^^HajNO, 
(812) 819 (M + Li*). The two bile acid derivatives can 
10 also be linked with triethylamine in methylene chloride 
or with dicyclohexylcarbodiimide, hydroxybenzotriazole or 
triethylamine in tetrahydrof uran* 

The compounds of Table 1 were prepared analogously to 
Example 13. 

15 Table 1 
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5 



Example 
/ 


R" 


R" 


R" 


MS (FAB, 3-NBA/Licl) 


14 


a -OH 


H 


-OH 


C4,B,xMO, (796) 803 (H -t- Li*) 


15 


p-OH 


H 


-OH 


C«,B„NO, (796) 803 (M Li*) 


16 


B 


H 


-OCHO 


CjoH.jNO, (808.5) 809.5 (M+H*) 



10 The examples of Table 2 were obtained analogously to 
Example 13 from Examples 7 and 8* 
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The examples of Tables 3 and 4 were likewise obtained 
analog4f>usly to Example 13* 



Table 3 



A C 0 




Example 




MS (FAB, 3-NBA/LlCl) 


21 




C„H„oNjO„ (1097) 1104 (M+L*) 


22 


N 


C,oH„NaO„ (1055) 1104 (M+L*) 
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Table 4 







0 










H 


Example 


R" 


MS (FAB, 3-NBA/I.iCl) 


23 


0 

HO 

H 


CjjH.^NOjo (898) 905 (M+L*) 


24 


0 H 0 
H 


C„H„„N,0,,( 1097) 1104 (M+L*) 


25 


0 

a • 


C.oH„NOi,( 10551 1062 (M+L*) 
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250 Big (0.31 mmol) of Example 13 are dissolved in 20 ml 
of ethanol, 2 ml of IN NaOH solution are added and the 
mixture is stirred at room temperature for 16 hours. For 
worlcing up, the mixture is concentrated, the residue is 
dissolved in H,0, the pH is brought to 1-2 with 2N HCl 
and the mixture is concentrated again. The residue is 
chromatographed over silica gel (CHCl,/MeOH 8:2). 220 mg 
of free acid are obtained (90%). 

MS (FAB, 3-NBA/I.iCl) C.,H„NO, (798) 805 (M + Li*) 

The examples of Tables 5 to 8 are obtained analogously to 
Example 26. 




wo 98/40375 



PCTAJS98/03792 



/ 

Example 


R" 


R" 


MS 


27 


a-OH 


B 


C«,H„NO, (782) 789 (M+Li*) 


28 


fl-OB 


B 


C4,B,,>IO, (782) 789 (M+Li*) 


29 


B 


B 


C„B,,NO, (766) 773 (M+Li*) 
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Table 8 




Example 



MS (FAB, 3-NBA/LiCl) 



36 



C»,H.,NO, (842) 849 (M+Li*) 




H 



37 



0 H 



C,.H,,N,0„ (985) 992 (M+I.i*) 




38 




C..H„NaO„ (985) 992 (M+Li*) 



The toilo wi ng giycxne con^u gatea and taurxne conjugates 
were obtained analogously to aynthesia processes which 
have already been described^ 489 423). 
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Example 47 



0 




MS (FAB, 3-NBA/LiCl) C^2^^^o^fi^^ (1239) 1246 (M + Li") 

5 Table 11 shows measurement values for the inhibition of 
the uptake of [^HJ-taurocholate in brush border membrane 
vesicles from the ileum of rabbits • The quotients of the 
IC50 and IC50 Na values of the reference substance tauro- 
chenodeoxy chelate (TCDC) and of the particular test 
10 siibstance are stated. 
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Table 11 



Compound | 

from 

Example 


ICo-TCDCtiunol] 


ICsonm-TCDCtiimol] 


ICso- substance [ |unol J 




20 


0.00 


0.12 


26 


0.00 


0.29 


27 


0.64 


0.44 


28 


0.54 


0.43 


29 


0.23 


0.17 


30 


0.93 


0.85 


32 


1.00 


0.80 


39 


0.92 


1.05 


40 


0.54 


0.52 


43 


1.18 


0.96 


47 


0.35 


0.26 


1 48 


0.75 


0.71 
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1. ^ bile acid derivative of the fonoula I 

Gl - X - G2 I 
in which Gl ia a radical of the formula II 



10 



15 



20 




(II) 



in which 

Y has the following meaning: OKa, in which Ka is an 
alkali metal, alkaline earth metal or quaternary 
ammonium ion, 
-OL, -NHL, -NLj, 

an amino acid or amincsulf onic acid bonded via 
the amino group, such as, for example 

-NHCHjCOOH. -NHCH^CH^SOaH. .NCH^COOH. -NCHjCHjSOaH 

CH3 CH3 

and (C»-CJ-alkyl esters, alkali metal and 
alkaline earth metal salts and quaternary 
ammonium salts thereof, and in which L is 
H, an alkyl or alkenyl radical having up to 10 
carbon atoms, which is branched or unbranched, a 
cycloalkyl radical having 3 to 8 carbon atoms or 
a phenyl or benzyl radical, which are unsubsti- 
tuted or mono- to trisubstituted by F, Cl, Br, 
(Cj-C^) -alkyl or (Cj-C«)-alkoxy, 
R> ia H, an alkyl or alkenyl radical having up to 10 
carbon atoms, which is branched or unbranched, a 
cycloalkyl radical having 3 to 8 carbon atoms, a 

YV4> 
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benzyl radical, a biphenylmethyl or a triph nyl- 
nethyl radical, 

in which the nuclei are unaubstituted or xnono-to 
trisubstituted by F, CI, Br, (C^-C^) -alley 1 or 
(Ci-C4)-alkoxy, or 
a radical 

O O 

•P-OL. -S-OL or I 



in which L has the abovementioned meaning, 
to R*, R^ and R^ or R* and R* in each case together 
being the oxygen of a carbonyl group, or indi- 
vidually and in each case independently of one 
another being 

0 0 O OL O 

1 I i I B 

H. -OT, -ST. -NHT. O-C-T, -S-C-T. -NH-C-T. -O-P-OT. .0-|-OT. -T 

O O 



in which T has the meaning of L or is a free 
valency for bonding the group X, 

and in which in total only one free valency 
starts from Gl for bonding the group X, 
X is a single bond or a group of the formula III 

O O 
II 1 

•HN),-A-N-C-{CH2)q-C-VN-lB^- (III), 
in which 

A and B are alkylene chains, which are branched 
or unbranched, it being possible for the 
chains to be optionally interrupt d by 
-O- or 

1*^ and are identical or different and 

VV7 
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have the meaning o£ L and 
q is zero to 5, 
r is zero or 1, 
s is zero or 1 and 
1: is zero or 1 and 
62 is a radical of the fomnila IV 




in which 

Z is a free valency to the group X or has the 

meaning given under 
R* is a free valency to the group X or has the 

meaning given under and 
r' to R" have the meaning given under to R'# and 

in which in total only one free valency starts 

from 62 to the group X* 

2. A bile acid derivative of the formula I as claimed 
in claim 1, in which 61 is a radical of the formula 
II 




(II) 
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in which 

Y is OH. 0-lCi-C4»-AIkvl, -NHCH^COOH. 

-NCH^COOH. -NHCHjCHiSOaH, -NCHaCH^SOaH 
I I 

CHg 

is benzyl, biphenylmethyl, fonnyl or acetyl, 
to R', and R^ or R* and R* in each case 

5 together being the oxygen of a carbonyl 

group / or individually and in each case 
independently of one another being 
O O 

B n 

H. -OT, -NHT. -O-C-T. -NH-C-T. -T 

in which T is 

10 H, a branched or unbranched (C^-C^) -alkyl radical 

or a free valency to bridge group X, and in which 
a total of one free valency starts from Gl for 
bonding the group X, 

X is a bond, 
H 

-CH2CH2NH- 
15 .CH2CH2CH2NH- 



-lCH2)n-N-C.(CH2)^-C-N-(CH2)o- 
H H 

where n is 2 or 3, m is 1 to 4 and o Is 2 or 3, 

and ' 

G2 is a radical of the formula IV 

m 
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(IV) 



in which 

Z is a free valency to group X or has the meaning 

given above under Y, 
R* is a free v«lency to group X or has the meaning 
5 given above under and 

R^ to R^^ have the meaning given above under R^ to R', 

and in which only one free valency starts from 

G2 to the group X. 

3. Process for the preparation of a bile acid deriva- 
10 tive of the formula I as claimed in claim 1, which 

comprises 

a) in the case where X is a single bond, reacting 
suitable forms of Gl and G2 with one another by 
processes which are known in principle, or 

15 b) in the case where X is a bridge group, reacting 

a) reactive forms of Gl-X with G2 or 
P) reactive forms of G2-X with Gl 
by processes which are known in principle, or 
c) preparing compounds of the formula I (G1-X-G2) 

20 from 61-Xl and X2-G2 by processes which are 

known or, where they are not known, by the 
processes described below in more detail, X 
being formed from XI and X2 by formation of a 
covalent bond, in particular within a condensa- 

25 tion or substitution reaction* 

4. A mediccunent comprising a bile acid derivative as 
claimed in claim 1. 

5. A hypolipidemic agent comprising a bile acid 
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MONOMERIC BILE ACID DERIVATIVES, 
PROCESSES FOR THEIR PREPARATION 
AfiD THE USE OF THESE COMPOUNDS AS 
MEDICAMENTS 

5 

Bile acids arc synihesizcd in the liver from cholesterol in 
several enzymatic steps. They arc stored in the gall bladder, 
from which ihcy are secreted with the bile into the small 
imcstinc. They fulfill important physiological functions 
there during the digestion process, for example as cofactora to 
or pancreatic lipases and as natural detergents for absorption 
of fats and fai-solublc viiamins. The greatest proportion of 
bile acids returns to the liver from the small intestine via the 
portal vein blood by acdve and passive transportation pro- 

Polymen which bind bile adds have been employed as 
therapeutics for a relaiivdy long dme. They are used for 
diseases where inhibidon of die absorption of bile and is 
desirable In cases of an increased blood cholestevol levd, 
increased synthesis of bile adds from cholesterol can be 20 
induced in the liver by redudng the amount of bile adds in 
the entcrofacpatic drculation. This leads to an increased LOL 
cholesterol upialcc from the blood into the liver and an 
accelerated LDLcataboitsm. The effect achieved is a reduc- 
tion in the atherogenic LDL cholesterol in the blood. 2S 

The polymers used as medicaments for this purpose, for 
example cholestyramine or colestipol, rxmst be admirrisieied 
in very high daily doses of 12 to 30 g. In addition to the high 
dosage, the caste and smeU make acceptance by patient and 
doctor more difficult. 30 

The poisoners mentioned display side-effects because 
their selectivity is too low and iheir binding of vitamins is 
too high, and because of interactions with drugs adminis- 
tered at the same time. Furthermore they can modify the 
composition of bile add in the bile. These properties mani- 35 
fest themselves in various gastrototestinaJ disturbances (for 
example constipation, steatorrhea), avitamiiu>ses and an 
increased risk of cholelithiasis. 

Surprisingly, novel monomeric bile acid derivatives have 
now been found which can intemipt the entexofaepatxc 40 
drculation of bile adds and do not have the disadvantages 
memioned. 

The invention therefore relates to irsonomeric bile add 
derivatives of the fonruila I 

45 

Z-X-GS I, 

in which 

CS Is a bile add radical having an add function in the side 
chain or a salt thereof, 59 

X is a covalent bond or a bridge group of the formula 
(CHx)^, where n=l to 10. in which the alkylene chalii 
can contain 1 to 3 oxygen atoms, NH or 



NHC— 
1} 
o 



groups, and in which OS is bonded via X as desired, 
and 

Zis 

CH,-0-, HO-CH,-CH=CH~CH,-. 



<C#Hsh— CH-Kl— . ADcaU-O— 5— O— . 



O 
II 



HO— P-O— . (HiCiK)-?— O— 



OH 



I 

(XCiHsl 



o o 

II II 

CHj=CH2— C— NH~. HjN— C— NH— . 

0 NH 
II II 
HN-C-NH-. ||,N--C-NH— . 



-NOth or — N<Rli 
Where R is in each case Cj -C, alkyU or Hi— N— (CHJ^ 




Oti—NH 



O 
II 



(C|-Ct(i>-A]k3rM:-NIl. 

where the alkyl moiety is optionally substituted by 
COOH groups 



o 
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where A is in each case OH or NH(C,-C,o)aJkyL 

Preferred compounds of the fonnala I aic those in which 
GS is linked to X in the 3-position, Unking taking place in 
the a- or p-position. 

An acid function is understood as meaning, in particular, 
the COOH group or the sulfonic add group. * 40 

Alkyl radicals are siraight*chain or branched. 

The compounds of the fonnula 0) according to the 
invention have a high afBniiy for the specific bile acid 
transportation system of the small intestine and inhibit bile 
acid absorption in a concentraiion-dependem and competi- 45 
tive manner. 

By competitive inhibition, imervention in the enterohe- 
patic circulation can be consider^ly more selective. Avsta* 
jninoses arc sot to be expected, and a qualitative change in 
the bile add composition in the bile is just as unlikely. A so 
coiurolled reduction in the serum cholesterol levd can be 
achieved with compounds according to the- invention, with- 
out the known side efiecu bdog observed. Becaose of their 
high affinity for the bile add transportation system, very 
much lower daily doses than with the commerdaUy avaiU ss 
able pdymers are sitffidcnt; this also leads to a high 
acceptance by patient and doctor. 

The compounds have valuable pharmacological proper- 
ties and are therefore panicalarly suitable as hypolipidemic 
agents. ^ 

The invention thus also relates to medicaments based on 
the compounds of the formula (D and to the use of the 
compounds as medicaments, in pa«i'*7»>ar fair redudog the 
cholesterol level 

The camptnmds according to the invention were tested 65 
biologically by detetminaiion of the tnhibilion of pHJ 
lamocholate uptake in the brush border membrane vesicles 



from the ileum of rabbits. The inhibition test was carried out 
as follows: 

1. Preparation of bmsh border membrane vesicles from the 
ileum of rabbits 

Brush border membrane vesicles were prepared from the 
intestinal cells of the small intestine by the so-called Mg** 
prcdpitaticn method. Male New Zealand rabbits (2 to 2.5 kg 
body wdght) were sacrificed by iniiavenous injetaion of 0.5 
ml of an aqueous solution of 2.5 rag of tetracaine HQ, 100 
T 6 1 and 25 mg of mcbczoznum iodide. The small intestine 
was removed and rinsed with ice-cold physiological saline 
soluuon. The terminal 7/10 of the small intestine (measured 
in the oral-rectal direction, i.e. the tenmnal Heum, which 
contains the active Na'^-dependent bile add transportation 
system) was tued for prcpaiation of the brush border niem> 
biane vesicle. The intestines were froren in plastic bags 
under nitrogen at -80' C For preparation of the membrane 
vesides, the frozen intestines were thawed at 30** C in a 
water bath. The mucosa was scraped off and suspended in 60 
ml of ice-cdd 12 mM Tris^Q buffer (pH 7.1)/300 mM 
mannitol, 5 mM EGTA/10 mg/l of phenylmcthylsulfonyl 
floortde/1 mg^l of tiypsin inhibitor from soybeans (32 
V/mzyOS mg/l of tiypsin inhibitor from bovine lung (193 
U/mg)/5 rng/1 of badtracsn. After dflution to 300 ml with 
ice-cold distilled water, the mixture was homogenized with 
an Ultraiurrax (18-rod, KA Werk Staufcn, FRG) for 3 
minutes at 75% of the maximum output, while cooling with 
ice. After addidon of 3 ml of IM MgQj solution (final 
concentration 10 mM), the mixture was left to stand ai 0** C 
for mctly 1 minute. The cdl membranes aggregate by 
addirion of Mg^ and prcdpiiate, with the exception of the 
brush border membranes. After centiii\igation at 3000x g 
(5000 xpm, SS-34 rotor) for 15 minutes, the prcdpitaie was 
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discarded, and the supernatant, which contained the brush 
border membranes* was ccntiifugcd at 2670QOx g (15000 
rptn, SS-34 rotor) for 30 minutes. The supcmatani was 
discarded and the prccipiiate was rchomogcnizcd in 60 ml of 
12 mM Tris/HCl buffer (pH 7.1)/60 mM mannitol, 5 mM 5 
ECTA using a Poticr Elvcjhcm homogcmzcr (Braun, Mel- 
sungcn, 900 rpm. 10 strokes). After addition of 0.1 ml of 1 
M MgCI^ solution and an incubation time of 15 minutes ai 
0' C, the mixture was centrifuged again at 3000x g for 15 
minutes. The supernatant was then centrifuged again at xo 
46000X g (15000 ipm, SS-34 rotor) for 30 minutes. The 
precipitate was taken up in 30 ml of 10 mM Tiis/Hepes 
buffer (pH 7.4)/300 mM mannitol and resuspended homo- 
geneously by 20 strokes in a Potter Elvcjhcm homogenizer 
at 1(X)0 rpm. After ccnthfugation at 48(X)0x g (20000 rpm. is 
S5-34 rotor) for 30 minutes, the precipitate was taken up in 
0.5 to 2 ml of Tris/Hcpcs buffer (pH 7.4)/280 mM mannitol 
(final conceruiaUon 20 mg/ml) and resuspended with the aid 
of a tuberculin syringe with a 27 gauge needle. The vesicles 
were cither used immediately for tiansporution studies after 20 
preparation, or stored at -196** C in portions of 4 mg in 
ixquid nitrogen. 

2. Inhibition of Na*-dcpcndcru l'H]-taurocholaie uptake in 
the brush border membrane vesicles of the ileum 

The uptake of substrates into the bnish border membrane 25 
vesicles described above was determined by means of the 
so-called membrane filtration technique. 10 yl of the vesicle 
suspension (100 >ig of protein) were pipetted as drops onto 
the wall of a polystyrene incubation ujbe (1 1 x70 mm) which 
contained the incubation medium with the eorresponding ao 
Uganda (90 pi). The incubation medium contained 0.75 
|iIb0.75 fiCi of [^H(G)]-taurochoIate (spediic activity: 2.1 
G/mniol)/0.5 ^1 of 10 mM uurocholatc/8.75 pi of sodium 
transportation buffer (10 mM Tris/Hepes (pH 7.4)/100 mM 
mannitol/] 00 mM NaO) (Na— T— P) or 8.75 pi of potas- 33 
sium iransponaiion buffer (10 mM Tris/Hepes (pH 7.4)/100 
mM mannitol/100 mM KQ) (K— T— P) and 80 m3 of the 
inhibitor solution in question, dissolved in Na-T buffer or 
K-T buffer, depending on the cxpcrimcnL The incubation 
medium was filtered through a polyvinylidcne fluoride 40 
membrane filter (SYHV LO 4NS, 0.45 pm. 4 mm 0, MHli- 
pore, Eschbom. FRG). The transponadon measuremem was 
staned by mixing the vesicles with the incubation medium. 
The concentiation of laurocholate in the incubadoo batch 
was 50 pM. After the desired incubation time (usually 1 43 
mimitc), the transportation was stopped by addition of 1 ml 
of ice-cold stopping solution (10 mM Tris/Hcpes (pH 7.4)/ 
150 mM KQ). 

The mixture formed was immediately filtered off with 
suaitm over a membrane filter of cellulose nitrate (ME 25. 30 
0.45 pm, 25 mm diameter, Schleicher & SchuelU Dassell. 
FRO) under a vacuum of 25 to 35 mbac The filler was xinsed 
with 5 ml of ice-cold stopping solution. 

To measure the uptake of the radioactively labeled tau- 
rocfaolate« the racmbiane filter was dissolved with 4 ml of 53 
the scintillator Quickszioi 361 (Zinsser Analytxk GmbH, 
Frankfurt, FRG) and the radioactivity was measured by 
liquid sdndllation measurement in a TiiCarb 2S(X) mcastzr- 
ing instrument (Canberra Packard GmbH, Frankfun, FRG). 
After calibration of the instiumem with the aid of standard 60 
samfdcs and alter concction for any chemilimiinescence 



present, the values measured were obtained as dpm (decom- 
positions per minute). 

The control values were in each case determined in 
Na— T — and K — ^T — P. The difference between the uptake 
in Na— T— P and K— T— P was the Na"^-dependcni trans* 
ponation content The concentration of inhibitor at which 
the Na'^-dependent transportation content was inhibited by 
50% — based on the control — was designated as the 
ICjoNa". 

The table shows the measuremem values of the inhibition 
of the r'K]-taurocho]ate uptake in brush border membrane 
vesicles &om the ileum of rabbits. The quouents of the ICso 
and ICsoATa values of the taurochenodesoxycholate (TCDC) 
investigated as the standard in each vesicle preparation and 
the panicular substance are stated. 



SubstincB 
fron EuiBpIci 


ICjofTCDQ 


ICsoMtCTCDC) 


lC»<Subsuna) 


iCaota (Subsiasee) 


3 


a4 


035 


4 


a77 


OjS9 


IS 


0-47 


0.42 


21 


0J4 


0J3 


33 


0L33 


0J5 


35 


1.0 


im 


36 


ai9 


020 


38 


0.49 


0.41 


40 


0132 


OlSO 


43 


a78 


a73 



The tnvenuon funhermore relates to the use of the com- 
pounds asxording to the invendon for the p i epar ai ion of a 
mcdidne. 

For this, the compounds of the fcrmula T are dissolved or 
suspended in pharmacologically acceptable organic sol- 
vents, such as mono- or polyhydric alcohols, such as, for 
example, ethanol or glycerol, or in triacetin, oils, for 
example sunflower oil or cod-liver oil, ethers, such as« for 
example, diethylene glycol dimethyl ethci. or also poly- 
ethers, for example polyethylene glycol, or also in the 
piescnce of other pharmacologieally acceptable polymerie 
earners, such as. for example, polyvinylpyrrolidone, or other 
pharmaceuDcally acceptable addidves, such as starch, cydo- 
dextrin or polysaccharides. The compounds according to the 
invention fiinhermore can be administered in combination 
with other medicaments. 

The compoimds of the formula I are administered in 
various dosage forms, preferably orally in the form of 
tablets, capsules or liquids. The daily dose varies in the 
range from 3 mg to 5000 mg, hot preferably in the dose 
range of 10 to 1000 mg, depending on the body weight and 
constitadon of the patient 

The particular monoisotopic molecular weights calculated 
are stated in the following examples. 

Unless staled otherwise, mass spectra were recorded by 
the FAB technique with addition of LiQ and 3-nitrobenzal- 
dchydcI3-NBA]. 

Starting compounds which have the bile acid structure 
have already been described in some cases (cf., for example, 
EP-A-0 417 725, EP-A-0 489 423 and EP-A-O 548 793. 
is defined is Exan^le 6. 
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EXAMPLE 1 EXAMPLE 7 




1 g (] .96 mznol) of the mcihyl ester a is dissoivcd in 15 ml 
of ictrahydrofuran (THF) or 1 ,4-dioxanc and the solution is 
stirred tnteiuivcly with 10 ml of 2N NaOH overnight at 3q 
room temperature. It is (hen diluted with a large quantity of 
water and acidified with half-concentratcd hydrochloric 
acid, while cooling with ice. Precipitation is brought to 
completion by subsequent stirring for 1 hour, while cooling 
with ice, and the precipitate formed is filtered off with 33 
suction and rinsed with cold water Recrystallizaiion ten 
ethanol/water and drying in vacuo give 940 mg (96%) of 
Example 1. 

C29H5ft05(494) MS: 50! (M+Li*), 

The following Examples 2 to 7 are prepared analogously 40 
to ''Example 1** from the corresponding bile acid esters: 



ExATOpte as *^ 
No. « 


ben OB 


Empirical 
femnila 


MW 


MS 


3 


6 


C«H„0. 


503 


SIS (M U*) 


3 


S 


CnH,.0. 


336 


343 (M ♦ U1 


4 


9 




550 


557 <M ♦ U*) 


S 


10 




264 


371 (M U*) 



45 



30 

EXAMFLE6 




CasH«i09(496) MS: 303 (M U») 



65 
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EXAMPLE 8 




cocm 



100 mg (0.2 tntnol) of the methyl ester « dissolved m 10 
Rj of dioxanc and ihc solution is stined with 3 ml of » 
half-conccntraicd sodium hydroxide solirtion al lOom ion- 
pctatorc for 6 hours, m mixture -^.^^^^^ 
kcidificd with half-conccnuaicd hydrochlonc andto give, 
after fUtraiion with suction and washing, the acid -Example 30 
8-(30mg, 51%). 

C«,H*,NO, (489) MS: 496 (M+LT) 

Tte following substance examples were prepared as for 
••Example 8**: 3S 

EXAMPLE 9 



EXAMPLE 10 
CiaHaNCH<547) MS:534<M*m 



50 




CnHaN,0,(576) MS: 583 (M + U*) 



EXAMPLE 13 
o 

C,Jl3fNO»<593) MS;«)OCM+U*) 

EXAMPLE 14 
O 

CiiHfiNO,(579) MS:5B6(M+Un 

EXAMPLE 15 
o 

CioH$,NOi<n7) MS:544(M*U*) 



EXAMPLE II 

D-6 

C»H,^66l) MS:568<M+U*) 



CO 



63 H0-(CHa5.-C? 




COOCH] 



K OH 
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•continued 



EXAMPLE 19 



O 

HO— S— O— (CHj).— O 
O 




lOOCH} 



ii°6 



084mlofttfethylaminei«addedlo3J4g(6mmol)ofthe ' 
Brimarv alcohol , (n =6) in 1 00 ml of dry methylene chlonde 
K^SL L cool«. » -10- C. 0.4 ml (6 mmoO 
^on,suironic acid in 20 bJ of dor h»r « ^ 

added to the soludon at iMs wnperaiute. After 1 hour at 0 „ 
C and 1 hour a» loom temperature, water ts added, the 
oigamephaseissepanitcdoff. the aqueous phase«extractcd 

Un.es with ethyl acetate and the combmcd orgame 
S^^driedandconcent»tedTl«re»dueUP«.8edby 
dtrotnatogiaphy (SIO,, ethyl acctate/meihanoI=3:l). 1.45 g 

T£,5SmS:«l';^^U*^.->615(M-H- 

2i-n 



HO-P-0-(CHj)i-R* 
OH 

1 e (1 J5 mmol) of "Example ir is hydrogcaaicd in 50 ml 
of glacial acetic acid with a spamla-iip of plaiinum^ 
charcoal in a shaking vessel. When the leaciion has ended 
(about 4 hours), ihe catalyst is fihered off with sucuon and 
the filtrate is concenuaicd. The residue is purified by colunm 
filtration (SiO,. ethyl aceuie/CHjOH^il). 270 mg (34%) 
of -Example 19" arc obiainBd. « . , 

C30H3SO9P (588) MS: 601 (M-lT+aU*) 595 (M-rf-D 

EXAMPLE 20 



EXAMPLE 17 




V COOCHj 



NaO-S-0-(CHak-R» 
O 



S (0.83 mmol) of "Example 16" is stincd m 20 ml of 
^ith 7 ml of half-concentrated sodtum hydroxide 35 
solution at mom tempeniturefor6hours.mmixture»then 

acidified with half-concentrated hydrochlonc acid, while 
cooling, and is conccntnited in VHC.O. The residue is pi^^^ 
wolu™ filtiaaonCSiO,.eihyiaceizte.'n:c:h=ncl=3:l).254 ^ 
tng (52%) of "Example 17" arc obtained. 
cSs.O,S (610) MS=^17 (M+U*) 601 (M-Na-+2Lr) 




COOCK) 



EXAMPLE 18 



45 



NH— (CHA— 



2.24 g (4 mmol) of amine h and 324 mg (4 mmol) of 
potassium cyanate are suspended in 60 ml of water and the 
suspension is healed to boUing point. A solution is foimecU 
from which a solid prrcipitaies after a shon -mej^ 
mixmre is stirred at boiling point for 30 mmuies and coole^ 
about 40 ml of water arc added and the nuxmrc is acidified 
with dilute hydrochloric acid. It is "^^^V*^^^);^ 
with ethyl acetate, the organic phase is dncd and concaw 
tiated in vacuo and the residue is purified by chromaiogi^ 
phy (SiO,. EiOAc/CH30H=10:l). 520 mg (23%) of 
•Sample 20" arc obtained. 
CaAflNaP* (564 ) MS: 57) (M-rf-O 



EXAMPLE 21 



SS 



15 ml of phosphoric acid diphenyl ester «Alonde are added- . 
Lopwise to a Llution of 2.6 g (5.12 mmol) of "Example T 
in 20 ml of pyridine at 0 to 5- C and the mixture is 
^l«eq^Uy Sncd ai room temperanirc for 2 houn. li « ^ 
S onJ200 ml of ice-watcr, about 15 ml of concen. 
Led sulfuric add axe added, while stirring smd coohng. and 
^xn^ is extracted several dmcswiUiethyl^^^ 
««amc nhase is dried and concentraled and the residue is 
;SSThr^ogTaphy(SiO,,ra^^^ « 
1 78 g (47%) of -Example 18" arc obtained. 
CaJ^iOJP C740) MS: 747 (M+U^ 



>m-(CHi)*-R' 

450 mg (O.mmol) of ^'Example 20" arc stirred ^J^J^^ 
dioxane with 5 ml of half^cnccntratcd sodium hydroxide 
solution ai tcom temperature for 6 hours. When Ac r^|m 
has ended, the mixnire is diluted with water, acidified valli 
hydrochloric add and subsequently stirred in an ice^bafli for 
I houLllieprtdpitaie is filtered off with suction andi^^ 
with water to give, after drying in vacuo, 430 mg {^^) 01 
-Example 21". 

CjiHa^NaO. (550) MS: 557 (M+Un 
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EXAMPLE 22 



raphy (SiOj, CHjaa/CHaOHelO: I). 1.2 g (43%) of 




NH~(CHA-< 




COOCHs 



2 mrnol of phenyl isocyanate in 5 mJ of methylene chloride 
are added to ].04 g (2 mxnol) of amine b (Example 20) in 50 
nU of dry methylene chloride and 28 ml of tnethylamine at 
(T C. The mixnire is subsequently stined at room tempera- 
tufc for 6 hours and worked up as described under ''Example 
16**. the aqueous phase being acidified. After column filtra- 
tion (CHiCyCHaOlfcKfclX 6540 mg (51%) of ^Example 
22** are obtained. 

CsgHftoNjO. (640) MS: 647 (M+LT) 

EXAMPLE 23 



CsTHagNjOj MS: 633 (M+Li*) 

EXAMPLE 24 




30 



**ExampIe 24'* are obtained. 
Cj^KaalNO, (691) MS OFAB. 3-NBA): 564 (M-I^ 

EXAMPLE 25 

a 

Compound Example 25 is prepared from Example 24 analo- 
gously to "Example 21". The crude product is purified by 
medium pressure chromatography over RP-8 silica gd 
(CH30H«20«7:3). 
C33HMONO3 (585) MS (FAB, 3-NBA): 550 (M-Q®) 

EXAMPLE 26 



I® 




COOCH> 



2.(38 g (4 mmol) of amine b, 10 ml of uiisobmylamine ami 
5 ml of iodomcthane are healed ai boiling point in 50 ml of 59 
acetonitrile for 2 hours. AH the volaxile coostiments are 
removed in vacuo and the residue is purified by chromaiog- 



CHi 



NH 



c 




COOOh 



vs7 
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1 04 e (2 mmoO of amine b and 276 mg (2 mmol) of 
i^lc c hcaifid under rcOux in 40 ml of dry accicm. 
fn^Jr 0 Ancr cooling and addition of cthe^ a 
vM^c is foimcd, and U flJicrcd off mih sucuon and 
SSiih dry cihcr. After drying. 420 mg of ••Example 26 

""^5^,0, (643) MS: 570 (M-HBr^U^ 564 
(M-BiG) 



EXAMPLE 29 



EXAMPLE 27 



10 



NH 



is prepared analogously to ;i^»«ip!c 1V\ 
Cj.Hj^aNjO, (585) MS: 556 (M-HO+Li ) 550 

(M-a^ 



EXAMPLE 28 




^K-(CH3)»-R» 
Ma 

is prepared analogously to -Example 2r\ The aqueous 
phase is decanted oflf from ihe ofly crude produa after 
acidification, and the residue is extracted by stirring with 
cihyl acetate and then filtered off with suction and dried. 

C«H,aCIN03 (740) MS: 711 (M-HO+Un 705 
(M-CI®) 



EXAMPLE 30 



COOCHs 



1 0 g (1 9 mmol) of amine b, 265 mg of NaBH^CK and 610 3S 
mg of heptanal are stirred in 10 ml of dry methanol ai room 
temperature for 48 hours. The mixmre is conccnu^cd m 
vacuo, the residue is partitioned between ethyl acetate an« 




CHj— NH— CHj— Oil** 




COOH 



saturated bicarbonate solution and the residue of the organic 
phase is purified by chromatography. In addUion to a sraafl 
amount of monobcptylamino derivative, 650 mg (49%) of 
••Exas^le 28** are obtained. 
C«H„NO, am MS: 725 (M+Un 



flO 

is prepared analogously to "Example ir and ^-Example 29- 
by reductive amination of anthracenc-9-caibaldehyde with 
methyl 3a.(aminocthyl>7cu 12o^droxy.24^olaimic 
" (d) and subscquem alkaline hydixilyiii. 
C^^HgjM^ (625) MS: 632 (M+U^ 
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COOH 



(W,. CH-NH-Cm-CH« 



is prepared analogously to -Example 3Cr using cyclodode- 
canonc as ihc carbonyl co™Pp™f J\ ^ 
CaaHsrNO* (602) MS: 609 C^^flr) 

EXAMPLE 32 



15 




COOR 



R=CHi 



" ^^.hT Wflter is added, and the mUune is 
to sund ovenugm. water a aoacu. »^ 

acidified and cxiracied several ™ 
residue Uumibc9^'^<^!^.^V^'^^^;^'^ 



phy (SiOj. EiOAc/cydohexaiie*3:l). 
"Example 32" is obtained. 
CH^NO, (603) MS: 610 (M+LO 

EXAMPLE 33 





COOR 



R-H 



is prepared analogously to ;;f?^52J" 
C„H5,N05 (589 ) MS: 596 (M+U^ 
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10 -CKsm^ 3r ttd*&uBiiA6 

joflyl rhliwirtr 

cllW'O, (639) MS: M <M4tn 



EXAMPL&37 



N«-lOI|]«-ft^ 



(^,„^^ <««)) MS: «M (MHT) 



EXAMPLE 38 




clhy M a a^iJ^^* ^^ ^^^^ ^ ^ 




v60 
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/, nf urcthanc and 782 mg (15 mrool) of 

'^^•J^l L^ta^vL^ in 50 ml of dioxane for 4 
amine b arc hcaicc wwc ^^^^^ ^ ^^c residue is 
hours. The mixrurc ^s^O^^i/^^ 
ourificd by chrorowography (SiUj. 

EXAMPLE 40 




NH-CCHa>»— 



OCXs 



EXAMPLE 41 



HO, 
Btf' 



NH-(CHA-0 




COOCH» 



750 mg (3.6 mmol) of dicydoh«yl«*od«m.dc^ ^ 
u. . iudon of 1^6 g (3 mmo.) of «»ne h. 576 mgO ^ 
™«„) of Chi» add a^i 490 mg (83.6 mn«l) of 
^«i«o»e in 100 ml of THF. The m««« « «™-« 
S^«m«««u« for 40 hou«. -me urea foimcd .» filt«d 

m einyi a==» .gnBaied NaHCO, soto- 

NaHCO, soluiion. 2N ciinc laa. ««««« > 
h™ J ^ Tte widue torn fl» »«8»« I*"" » 

tiiin and aceaie«»sO»» sB 

DuriBed by chiomatograpby (SiOj. euiyi acw-" s 
5:1). U 6 (58%) of "Bample 41" « obutaed. 
C, AsNO,o (69S) MS: 102 (M+U^ 



EXAMPLE 42 
o 



HO*' 



fa p«pa«I analogously to •'Ewnvte 21"- 
^,^0,0 (681) MS (FAB. 3-NBA): 682 (M+m 



«0 



V 

I 

H-C-OH 
HO-C-H 
H-C-OH 
H-C— OK 

mast 



EXAMPLE 43 
NH-<CHi)i-R« 



is pcpaml analogously to "Example 4rrE«inplc 4r 

usac glnconic add. _ 
C^NOn (685) MS: 714 (M-H*-riJ--»N«*) 
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EXAMPLE 44 




coa 



4- Amuib 




COOOi) 



1.04 g (4 nundl) of add chloride e, Zl g (4 mmol) of amine 
b and a spatiila-dp of 4-dtinethylaininopyridioc are stixred in 
40 ml of dry pyridine at room tempenuiife for 6 hours. AAer 
standing overnight at room temperaurc, the ndxtute is 
concentrated in vacuo. 'Example 44'* is isolated after puri- 
fication by chromatography (SiO,, CH3CVCH30HB2a:l). 
C^He^NO, a43) MS: 750 (M-MU*) 

EXAMPLE 45 




COOH 



EXAMPLE 47 




CO-NH-<CHt)»— R» 



is prepared analogously to "Example 21". 

C-aH^gNOjo a47) MS: 760 (M-ir+2Lr) 754 ((M+U*) 



30 



is prepared analogously to "Example Zl". 35 
C.,H„NO» (729) MS: 742 (M-ir+2U*) 736 (M+U*) 

EXAMPLE 46 




2.6 g (5 mmol) of amine b in CH^Cl^ are added to 1.3 g (5 
mmol) of acid chloride e and 0.8 ml of trieihylamine in 50 ^ 
ml of dry CHjQj. while cooling with ice, and the mixture 
is stirred at 0" C for 1 hour. An excess of methanol is dien 
added, the mixture is allowed to come to room temperanire, 
water is added and the mixture is acidified with dilute ^ 
hydrochloric add. The aqueous phase Is extracted several 
times by shaking with CHaO,. Aiter purification of the 
residue from the organic phase by chromatography (SiOj, 
CHaCyCHaOHslO:!), "Example 46^ is obtained. ^ 
C4*H„NO,o 075) MS: 783 (M+LT) 
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EXAMPLE 48 





COOOb 



0-<CHih-0 



it,AofcAy\&^fri<'9f^^^-\^_ After aqueous 
EXAMPLE*' 



0-<CHi)i— »• 



alkaline csicr hydrolysis: 

EXAMPLE 50 




HO- 




COOH 



C,H,.O.MW:47aMS:485(M^ 



M 



n3 
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EXAMPLE 51 



HO- 




CH^O, MW: 462 MS: 469 (M+U^ 
EXAMPLE 22 



hour, aiid ihe prcdpiiaie formed is filtered o^^^^^ 
C^.Ko» (831) MS: 838 (M+U^) 




COOK 



CsoH^NO^ MW: 491 MS: 498 (M+H^ 
EXAMPLE 53 




'i o 




COOCH] 



(CHA-CHj 



is pn:parcd fmm Exaniplc 44 "-hcxyl^^ogously 
w Example 41 widi a reaction umc of 25 horns. 
cXN.O.C827)MS:834(M+Un 

EXAMPLE 54 




50 Prepared analogously to "Example 53" and "Example 54- 
from ftuoiesccine and amine b. 
CjoH^NO, (821) MS: 828 (M+Un 

" EXAMPLE 56 



t •«c.«T«r^i#> S3" are dissolved in 5 ml of dioxanc, 
i^«added.andtheim»w«i»iiineda«x)mtcn^ ^ 

wimS^drochloric add. aining « couunued for 1 



o 



Prepaied analogously lo "Ejamplc JT ftom pivaUc add 
and amine b. 



C,A,NO, (591) MS: S98 ©I^LT) 
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EXAMPLE 37 
O 



Ob 



is picpaxtd analogously to "Example Sr from 2^ylhcx- 




EXAMPLE S8 



"1^<^(703)MS:710(M^-n 



NH-(CHiJ,-«' 




U prepwd arudogously to •'Example 55" from gcnifiJaocfl 35 
""^N^<740)MS:747(NWin 
EXAMPLE 60 




COjCHj 



« J mc of amine b and 94.1 mg of 

of PCC7 » 

C„^0, (690) MS: 697 (M+tH 



«s 
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EXAMPLE 6! 




COiH 



19 



250 mg or ''Example tXT are hydrolyzed in dioxane using 
2N NaOH. After aqueous work-up and purification by 
column chiomztography (EtOAc/CH,OH 10:1), 160 mg of 
compound 61 are obtained. 

Cj^^NOg (676) MS: 677 (M+1) 

We claim: 

1. A monomeric bile acid derivative of the fonnula lA 



COOR 




•continued 

o o 

II • II 

CHi=CHi— C— Mi— , HjN— C^rOi- 

O KH 
II It 
HN— C-NH— . HxN-C—NH— . 



— NlRh or -N(Rh 



wherein 

R is H, CHa or M and M is a metal capable of fonning a 35 
salt. 

X is a bridge group of the fonnula (CHa)., whcie n=I to 
3. in ^^-faich 1 to 3 iCH^-^on^ can be replaced by NH 



NCR), 

where 

R is in each case C,^ alkyl. or H,— N— CCHJ^; 



40 



NHC— 
II 
O 



groups* or a bridge group of the formula (CHa)^ where 43 
n=^ to 10, in which 1 to 3 (CH3)-gTOups can be replaced 
by oaygen atoms, NH or 

NHC— 
H 

O 50 

groups with the proviso that no neighboring (CH,)- 
groups are replaced by oxygen atoms and in which GS 
is bended via X as desired; and 
Zis » 

HO-. 01,-0-. HO-CH,-CH5SCH-CH,-, 




;cHi)s.ii a 



CH2— NH— . (CHi)5.ii CH— NH— , 



O 
II 



where the alkyl moiety is optionally substimted by a COOH 
group* 



o 

II 

(CtHih— CH— O— , A]]ttlKO— 5— O— . 

O 

o o 

It u 

HO-P-O— , (HjCyO-P— o— , 
OH OtQHs) 



60 




NH— 
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-ccntinued 



<oniinued 




-NH— CHi- 



10 



IS 




C-NH— 



COOH 



a NH— 

s \ / 



NH— 



OH 



CHjOH 




CO-HH- 



Ta Kle acid derivative of U« formute I « clau«- » 
claim 1. in which GS U linked to X to ihe S-posidon. UntaBg 

lakijiE place in the a- Of P-poalion- ..... 
» 3. A n«dican«tt eomprisiag a bile add denvauve a. 

cteimcd in claim 1. . , . . 

4. A hypolijridemic agent compriring a bite aad dmva- 

^ tive as ciaimcd in 1. 



OOh 
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APPENDIX B 



HMG Co A Reductase Inhibitors 



rOMPOUNDS 
and 

f^OMPOUND CLASSES 



Benfluoiex 

Fluvastadn 

Lovastadn . 

Ptavasratitt 

Simvasadn 

Atorvasada 

Cerivasodn 

Bervasa&B and itlated bes2cpyians 
BMS 180431 

NK-104 



(Carboxy<£hydioxyheptenyl)sulfcnylpyno 
les including S-4322 



Botoi Analogs of (S* and tripeptides 



Zarasozicadds 



CAS NUMBERS 
for SPECIFIC and 
REPRESENTATIVE 
COMPOUNDS 
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What IB Claimed Is: 

1. A composition, comprising an ileal bile acid 
transport inhibitor and an HMG Co- A reductase inhibitor. 

2. The composition of claim 1 wherein the HMG Co-A 
reductase inhibitor is selected from the group consisting 
of lovastatin, simvastatin, pravastatin and fluvastatin. 

3. A pharmaceutical composition, comprising: 
a first amount of an ileal bile acid transport 

inhibitor, and 

a second amount of an HMG Co-A reductase inhibitor, 
5 wherein said first and second amounts of said 

inhibitors together comprise an ant i- hyper lipidemic 
condition effective amount of said inhibitors, and 

a pharmaceutically acceptable carrier. 

4 . The pharmaceutical composition of claim 3 
wherein the HMG Co-A reductase inhibitor is selected from 
the group consisting of lovastatin, simvastatin, 
pravastatin and fluvastatin. 

5. A combination therapy method for the prophylaxis 
or treatment of a hyper lipidemic condition in a mammal, 
comprising: 

administering to said patient a first amount of an 
ileal- bile- acid transport- inhibitor,., and^ 

administering to said patient a second amount of an 
HMG Co-A reductase inhibitor, 

wherein said first and second amounts of said 
inhibitors together comprise an anti-hyperlipidemic 
10 condition effective amount of said inhibitors. 
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